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Human  beings  are  normally  able  to  accurately 
recognize  the  identity  or  affective  expression  of  a  face 
based  solely  on  the  visual  features  of  the  face.   However, 
these  abilities  can  be  differentially  disrupted  in  certain 
cases  of  brain  injury.   For  instance,  persons  with  right 
hemisphere  cerebral  lesions  often  cannot  recognize  facial 
expression  while  they  remain  able  to  recognize  identity. 
The  converse  is  true  in  prosopagnosia  which  results  from 
bilateral  occipitotemporal  lesions.   Additionally,  normals 
can  consistently  extract  a  wide  variety  of  other 
information,  such  as  information  about  personality  and 
apparent  occupation  (so-called  stereotype  information) , 
from  a  face  that  does  not  yield  specific  conclusions  about 
its  identity  or  emotional  state.   While  the  ability  to 
make  stereotype  judgements  has  been  extensively  explored 
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in  the  social  psychology  literature,  nothing  about  their 
neurological  basis  is  known,  including  whether  these 
processes  are  significantly  impaired  in  brain  disease. 
This  study  was  designed  to  help  understand  the  cognitive 
and  neurobehavioral  mechanisms  underlying  these  abilities. 

A  prosopagnosia  and  his  15  age-matched  controls  and 
20  single-event  unilateral  stroke  patients  (10  right,  RHD; 
10  left,  LHD)  and  their  15  age-matched  controls  were 
administered  two  tests  of  face  perception  and  memory  and 
both  direct  and  indirect  measures  of  identity  recognition, 
expression  judgement,  and  personality  and  occupational 
stereotype  identification.   Normal  subjects  and  patients 
with  LHD  were  unimpaired  on  all  tests  except  the  indirect 
occupational  stereotype  test.   The  failure  of  all  subjects 
on  this  task  was  attributed  to  a  shortcoming  of  the  task. 
The  RHD  patients  were  globally  impaired  in  expression 
recognition  but  were  unimpaired  on  the  famous  faces  and 
personality  stereotype  tests.   Their  impairment  could  not 
be  explained  by  perceptual  dysfunction  and,  after 
considering  alternative  explanations,  this  deficit  was 
attributed  to  the  functional  destruction  of  expression 
representations  in  memory.   The  prosopagnosic  was  impaired 
on  the  direct  occupational  stereotype  and  famous  faces 
tests  and  on  the  indirect  expression  and  famous  faces 
tests.   His  failure  on  the  indirect  tasks  was  attributed 
to  an  interaction  between  inadequacies  of  the  measures  and 
a  nonconf igural ,  feature-based  mode  of  face  processing. 
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It  was  concluded  that  occupational  stereotype  decisions 
were  based  on  identity  information;  whether  expression  or 
identity  information  contributes  to  personality  stereotype 
judgements  remains  an  unresolved  issue  to  be  explored  in 
future  studies. 
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CHAPTER  1 
INTRODUCTION 

Face  perception  is  a  vitally  important  process  for 
primates,  including  humans,  and  information  provided  by 
faces  plays  an  important  role  in  social  interaction.   It 
should  come  as  no  surprise  that  the  ability  to 
discriminate  faces  begins  at  a  very  early  age,  nor  should 
it  be  surprising  that  there  exist  populations  of  cells 
within  the  primate  brain  that  respond  primarily  to  faces 
and  whose  patterns  of  responding  may  even  differentiate 
among  faces  (Baylis,  Rolls,  &  Leonard,  1985).   With  little 
effort  we  seem  able  to  judge  the  sex  and  age  of  a  person 
simply  by  looking  at  his/her  face.   Egually  remarkable  is 
the  consistency  with  which  individuals  make  of  judgements 
of  attractiveness  (Secord,  1958)  or  likeability  (Greve  & 
Bauer,  1988)  across  individuals.   We  are  also  able  to 
categorize  faces  based  on  apparent  occupation  (Klatzky, 
Martin,  &  Kane,  1982a)  and  facial  expression  (Ekman, 
Friesan,  &  Eilsworth,  1972).   Because  of  the  importance  of 
faces  in  everyday  life,  our  vast  experience  with  faces  in 
a  myriad  of  contexts  has  taught  us  to  automatically 
extract  from  them  extensive  amounts  of  information. 


There  do  exist,  however,  certain  neurologically 
impaired  individuals  who  have  lost  or  are  significantly 
impaired  in  the  ability  to  accurately  make  many  of  the 
above  discriminations.   Persons  who  suffer  strokes  of  the 
right  cerebral  hemisphere  often  have  impaired  recognition 
of  affective  facial  expression,  though  their  ability  to 
recognize  facial  identity  may  be  spared  (Bowers,  Bauer, 
Coslett,  &  Heilman,  1985) .   On  the  other  hand, 
prosopagnosics,  who  have  suffered  bilateral  brain 
impairment,  may  still  recognize  affective  facial 
expression,  but  have  lost  the  ability  to  identify  faces 
(Levine  &  Calvanio,  1989) .   The  evidence  supporting  the 
conception  of  face  recognition  (which  is  based  on 
extraction  of  "identity"  information)  and  affect 
identification  (based  on  extraction  of  information  which 
is  unrelated  to  the  identity  of  the  face)  as  independent 
processes  is  compelling. 

The  term  "identity  recognition"  has  been  used  in 
reference  to  three  fairly  distinct  and  partially 
dissociable  abilities  (Benton,  1990) .   First,  this  term 
has  been  used  to  refer  to  the  ability  of  a  person  to  match 
unfamiliar  faces.   The  most  notable  example  of  this  usage 
is  the  "Test  of  Facial  Recognition"  (Levin,  Hamsher,  & 
Benton,  1975)  in  which  the  patient  must  find  the  face 
within  a  set  of  six  which  is  the  same  as  a  target  face. 
Elements  of  the  Benton  task  reguire  processing  of  faces  as 
faces  in  that  for  some  items  the  subject  must  match  a 


stimulus  face  with  targets  that  are  oriented  or  lighted 
differently.   However,  matching  to  sample  or  face 
discrimination  tasks  which  ask  "are  these  two  faces  the 
same  or  different  people"  (e.g.,  Bowers  et_al. ,  1985)  are 
often  used  to  screen  for  visuoperceptual  impairment.   This 
usage  will  be  referred  to  as  "face  discrimination."  A 
second  usage  of  this  term  refers  to  a  person's  ability  to 
indicate  whether  an  unfamiliar  face  has  been  previously 
presented.   Examples  of  such  tasks  include  the  Milner 
Facial  Recognition  Test  (Milner,  1968)  and  Denman's  (1984) 
Memory  for  Human  Faces.   In  these  tasks  the  subject 
studies  a  large  set  of  unfamiliar  faces  then  selects  the 
ones  he/she  remembers  after  a  delay.   This  will  be 
referred  to  as  "face  memory."   Finally,  facial  recognition 
may  refer  to  the  ability  to  name  or  otherwise  identify 
familiar  faces  (such  as  those  of  family  or  celebrities)  as 
assessed,  for  example,  by  the  Albert  Famous  Faces  (Albert, 
Butters,  &  Levin,  1979).   This  will  be  referred  to  as 
"facial  identity  recognition"  and  is  of  major  interest  in 
this  study.   Warrington  and  James  (1967)  found  no 
correlation  between  an  unfamiliar  face  memory  task  and  a 
famous  faces  task  among  unilateral  cerebral  lesion 
patients.   Similarly,  Benton  (1985)  found  a  dissociation 
between  face  discrimination  and  identity  recognition  in  a 
prosopagnosic . 

The  ability  to  categorize  unfamiliar  faces  in  terms 
of  nonobservable  attributes  such  personality 


characteristics  and  apparent  occupational  category 
membership  does  not  rely  on  knowledge  of  the  actual 
identity  of  a  stimulus  face  but  seems  to  depend  on  access 
(which  is  not  necessarily  conscious)  to  faces  with  known 
attributes.   The  question  arises  as  to  the  role  of  facial 
identity  and  expression  processing  in  the  categorization 
of  faces  in  terms  of  nonobservable  attributes.   The 
studies  contained  herein  were  designed  to  investigate  this 
question. 

This  introduction  is  divided  into  five  sections.   The 
first  discusses  neuroanatomically  and  functional  distinct 
systems  for  processing  visual  stimuli.   The  second  extends 
this  discussion  to  evidence  concerning  the  lateralization 
of  face  processing  abilities.   The  third  section  review 
reviews  data  supporting  the  existence  of  relatively 
specialized  subsystems  in  the  right  hemisphere  for  the 
processing  of  facial  identity  and  expression.   In  the 
fourth  section  a  useful  cognitive  model  is  then  presented 
which  is  designed  to  explain  the  various  processes 
involved  in  the  recognition  of  familiar,  unfamiliar,  and 
emotional  faces.   The  final  section  argues  that  humans  are 
able  to  extract  from  faces  information  about  nonobservable 
characteristics  that  do  not  lead  to  judgements  about 
identity  or  affective  state  and  raises  questions  about  the 
relationship  of  the  former  ability  to  the  latter  two. 


Neuroanatomy  of  Vision 

It  is  now  quite  clear  that  vision  is  not  a  single 
unitary  phenomenon  but  consists  of  parallel  and  serial 
processes  occurring  in  distinct  anatomic  pathways  which 
deal  with  varied  aspects  of  the  visual  stimulus.   The 
laminar  and  columnar  structure  of  striate  cortex  reflects 
the  grouping  of  neurons  according  to  their  functional 
roles  (Kaas,  1989).   For  example,  there  are  layers  which 
typically  contain  color-selective  fields  (Illb) ,  while 
others  (IIIc)  are  responsive  to  stimulus  orientation  and 
direction.   Additionally,  there  are  the  "ocular  dominance 
columns"  and  "orientation  columns"  described  by  Hubel  and 
Wiesel  (1977) .   "Ocular  dominance  columns"  are  three- 
dimensional  strips  of  cortex  (not  true  columns)  that 
extend  vertically  through  all  layers  of  striate  cortex  and 
respond  to  stimulation  of  one  eye  only.   "Orientation 
columns"  are  similar  to  "ocular  dominance  columns"  except 
that  they  are  responsive  to  stimuli  of  one  particular 
orientation  only  (Hubel,  1988). 

Architecture  reflects  function  not  only  at  the 
cortical  level,  but  apparently  at  precortical  levels  as 
well.   Kaas  (1989)  describes  three  parallel  visual 
pathways  which  originate  in  the  retina.   The  "X"  pathway 
plays  a  role  in  object  recognition,  while  the  "Y"  pathway 
seems  to  be  involved  in  attention  and  movement  detection. 
The  third  system,  "W",  is  poorly  understood  but  seems  to 


interact  with  the  other  two,  especially  "X" ,  and  modulate 
and  enhance  their  neuronal  firing. 

There  is  further,  strong  evidence  for  the  extension 
of  the  "X"  and  "Y"  pathways  beyond  primary  visual  cortex. 
One  pathway  extends,  multisynapticly,  from  striate  cortex 
to  the  inferior  temporal  area,  later  synapsing  in  the 
limbic  system  and  ventral  frontal  lobe  (Mishkin, 
Ungerleider,  &  Macko,  1983).   This  pathway,  the  ventral 
visual-limbic  pathway,  appears  critical  for  object 
recognition  (Mishkin  et  al. .  1983)  and  has  "emotional  as 
well  as  'mnestic1  functions  which  are  modality-specific  to 
vision"  (Bauer,  1984;  p.  465). 

A  second  system  described  by  Mishkin  et  al.  (1983) 
appears  to  function  as  the  extension  of  the  "Y"  pathway. 
This  pathway  runs  dorsally  in  the  superior  longitudinal 
fasciculus  to  interconnect  striate  cortex  with  the 
parietal  lobe  and  continues  on  to  synapse  in  the  limbic 
system  and  dorso-lateral  frontal  lobe,  thus  forming  the 
dorsal  visuo-limbic  pathway.   This  system  appears 
important  in  attention,  visual  guidance  of  motor  acts 
(Mishkin  et  al. ,  1983)  and  spatial  localization  of  "drive 
relevant  stimuli"  (p.  198;  Bear,  1983). 

The  function  of  the  ventral  and  dorsal  visuo-limbic 
systems  is  integrated  in  normal  object  vision.   Retinal 
inputs  to  the  ventral  system  are  primarily  foveal,  while 
inputs  from  both  the  fovea  and  retinal  periphery  are 
egually  important  to  the  dorsal  system  (Mishkin  et  al. , 


1983).   Bauer  (1984)  speculated  "that  the  kind  of 
processing  which  is  taking  place  in  the  dorsal  system 
involves  the  deployment  of  attention  and  processing  effort 
toward  stimuli  which  appear  significant  in  a  cursory, 
preliminary  or  'preattentive'  analysis.   The  stimulus  is 
then  foveated,  and  the  visual-discriminatory  and  modality- 
specific  arousal  functions  of  the  ventral  system  are 
brought  to  bear  on  the  process  of  overt  identification" 
(p.  466) . 

In  addition  to  the  functional  differences  between  the 
ventral  and  dorsal  visual-limbic  pathways,  lateralized 
asymmetries  are  also  an  important  feature  of  the  cerebral 
organization  of  vision.   Numerous  studies  indicate  that 
the  left  hemisphere  mediates  supramodal  processing  of 
verbal  stimuli  (for  a  brief  review,  see  Lezak,  1983) .   Of 
greater  importance  for  this  study  is  the  lateralization  of 
face  processing  which  is  discussed  in  the  next  section. 

Lateralization  of  Face  Processing 

The  right  hemisphere  plays  a  major  role  in  mediating 
processing  of  configural  stimuli,  of  which  face  processing 
is  an  important  example.   One  of  the  earliest  reports 
concerning  impairment  in  face  processing  was  one  by 
Quaglino  and  Borelli  (1867  [cited  in  Benton,  1990])  who 
described  impairment  of  facial  recognition  (familiar 
faces)  after  a  stroke  involving  primarily  the  right 
hemisphere  but  also  probably  extending  to  the  left.   In 
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later  studies  of  patients  with  lateralized  cerebral 
lesions  DeRenzi,  Faglioni,  and  Spinnler  (1968)  and  Benton 
and  Van  Allen  (1968)  demonstrated  impaired  face 
discrimination  in  patients  with  right-hemisphere  lesions. 
DeRenzi  et_al.  (1968)  evaluated  114  patients  with 
unilateral  lesions  using  several  tasks  that  involved 
matching  of  face  fragments  to  whole  faces,  matching  faces 
with  different  orientations,  and  memory  for  unfamiliar 
faces.   Overall,  the  right  hemisphere  patients  were 
impaired  on  these  tasks. 

In  a  similar  study  Benton  and  Van  Allen  (1968)  asked 
37  unilateral  cerebral  lesion  patients  to  indicate  which 
face  from  an  array  of  six  was  the  same  as  the  stimulus 
face.   In  one  form  of  the  test  target  face  and  the 
stimulus  face  were  exact  matches.   In  the  two  other  forms 
the  target  faces  differed  from  the  stimulus  faces  in 
either  orientation  or  lighting  angle.   It  was  found  that 
while  the  left  hemisphere  patients  were  impaired  relative 
to  the  normal  controls,  the  performance  of  the  right 
hemisphere  patients  was  significantly  inferior  to  that  of 
the  left  hemisphere  patients.   They  concluded  that  "the 
impairment  in  facial  recognition  [face  discrimination]  as 
assessed  by  [these]  procedures  ...  is  rather  closely 
associated  with  disease  of  the  right  hemisphere"  (p.  358) . 
Milner  (1968)  found  that  among  epileptic  patients  who 
had  undergone  brain  surgery  to  control  their  seizures  the 
right  temporal  and  parietal  patients  were  more  impaired 


than  right  frontal  and  left  hemisphere  patients  on  a  task 
that  required  remembering  and  later  recognizing  unfamiliar 
faces.   Further  analysis  indicated  that  the  degree  of 
impairment  in  the  right  temporal  group  was  related  to  the 
amount  of  hippocampus  removed.   Milner  argued  that  these 
findings  reflected  a  visual  memory  disturbance  not  the 
disruption  of  a  system  specific  to  face  memory. 

Finally,  Kolb,  Milner,  and  Taylor  (1983)  presented 
seizure  surgery  patients  with  a  stimulus  face  and  two 
target  faces  created  by  joining  mirror  images  of  each  half 
of  the  stimulus  face  and  asked  them  which  seemed  most  like 
the  stimulus  face.   Patients  with  left  hemisphere  and 
right  frontal  lesions  showed  a  bias  for  selecting  the 
target  face  made  from  the  half  of  the  stimulus  face  in  the 
left  visual  field,  while  the  right  temporal  and  right 
parietal  patients  selected  faces  randomly.   When  the 
stimuli  were  inverted  the  same  basic  pattern  of  results 
was  found.   Kolb  et  al.  argued  that  "the  posterior  part  of 
the  right  hemisphere  is  specialized  for  the  processing  of 
complex  visual  patterns,  of  which  faces  are  a  particularly 
striking  example"  (p.  16) . 

The  right  hemisphere  also  seems  to  play  a  significant 
role  in  the  processing  of  faces  in  normals.   For  example, 
Suberi  and  McKeever  (1977)  asked  subjects  to  discriminate 
between  studied  faces  and  unstudied  faces  that  were 
presented  tachistoscopically  to  either  the  left  or  right 
visual  field.   Reaction  time  to  indicate  whether  the  face 
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had  been  studied  was  measured.   They  found  a  left  visual 
field  advantage  (faster  reaction  times)  which  indicated 
faster  processing  of  faces  by  the  right  hemisphere.   If 
emotional  faces  were  studied,  reaction  times  were  even 
faster  to  left  visual  field  presentation.   Ley  and  Bryden 
(1979)  demonstrated  a  similar  left  visual  field  advantage 
using  cartoon  faces.   They  tachistoscopically  presented 
(85ms)  an  emotional  cartoon  face  to  either  the  right  or 
left  visual  field  followed  by  a  longer  (1000  ms)  central 
presentation  of  a  second  face.   The  task  was  to  indicate 
whether  the  two  faces  had  the  same  emotion  and  whether 
they  were  the  same  character.   The  number  of  errors  for 
each  discrimination  task  and  visual  field  were  calculated. 
The  results  revealed  significantly  fewer  errors  on  both 
the  emotion  and  character  discrimination  tasks  for 
presentations  to  the  left  visual  field  (right  hemisphere) 
again  suggesting  a  right  hemisphere  superiority  for 
processing  faces  in  normal  subjects.   Similar  results  were 
reported  by  Strauss  and  Moscovitch  (1981).   These  two 
studies  of  normals  present  evidence  for  right  hemisphere 
superiority  in  processing  faces,  including  emotional 
faces. 

As  one  might  expect,  given  the  right  hemisphere 
superiority  for  processing  emotional  faces  in  normals 
described  above,  damage  to  the  right  hemisphere  also 
results  in  impairment  in  the  ability  to  comprehend  the 
emotional  expression  of  faces.   DeKosky,  Heilman,  Bowers, 
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and  Valenstein  (1980)  gave  right  and  left  hemisphere 
lesion  patients  and  normal  controls  six  tasks:   1) 
discriminate  whether  two  photographs  are  of  the  same  or 
different  people  (identity  discrimination;  to  rule  out 
perceptual  disturbance) ;  2)  name  the  emotional  on  a 
stimulus  face;  3)  choose  the  face  bearing  the  designated 
emotional  expression;  4)  indicate  whether  two  faces  bore 
the  same  or  different  emotional  expression;  5)  name  the 
emotion  depicted  by  a  cartoon  scene;  and,  6)  choose  the 
cartoon  scene  which  depicts  the  designated  emotion.   The 
right  hemisphere  patients  were  impaired  relative  to  the 
left  hemisphere  patients  on  all  tasks  except  #6  (choose 
the  emotional  scene) .   This  suggests  that  the  ability  to 
comprehend  emotion  in  faces  and  visual  scenes  is  a  special 
process  of  the  right  hemisphere  though  these  abilities 
were  also  impaired  in  left  hemisphere  disease  relative  to 
normals.   Covarying  performance  on  the  face  discrimination 
task  resulted  in  the  elimination  of  all  differences 
between  the  left  and  right  hemisphere  patients  suggesting 
that  the  greater  difficulty  of  the  right  hemisphere  group 
on  these  emotional  tasks  may  be  the  result  of  a 
visuoperceptual  disturbance. 

The  evidence  seems  to  firmly  support  the  conclusion 
that  the  right  hemisphere  is  superior  to  the  left  in 
processing  both  emotional  and  nonemotional  faces. 
However,  no  evidence  has  been  presented  to  argue  against 
viewing  face  processing  as  anything  more  than  a  special 
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case  of  complex  visuospatial  processing  for  which  the 
right  hemisphere  is  particularly  well  suited.   The  next 
section  describes  evidence  which  suggests  that  facial 
identity  and  expression  processing  are  supported  by 
mechanisms  beyond  visuoperceptual  processes  and 
independent  of  each  other. 

Special  Face  Processing  Systems 

Facial  Identity  Processing 

Prosopagnosia.   Prosopagnosia  is  a  rare 
neurobehavioral  syndrome  characterized  by  the  inability  to 
overtly  recognize  familiar  faces  encountered  before  and 
after  illness  onset.   Lissauer  (1889;  cited  in  Bauer, 
1985)  categorized  agnosics  (which  would  include 
prosopagnosics)  as  "associative"  and  "apperceptive." 
Apperceptive  prosopagnosics  are  characterized  by  severe 
perceptual  disturbance  and  who  often  are  unable  to  even 
recognize  faces  as  faces.   Associative  prosopagnosics  are 
able  to  form  a  complete  visual  facial  percept  but  unable 
to  give  it  meaning.   In  other  words,  they  are  able  to 
recognize  a  face  as  a  face  and  to  accurately  match 
unfamiliar  faces  (Benton,  1985)  yet  completely  lack  a 
sense  of  familiarity  when  presented  with  a  familiar  face 
and  are  unable  to  generate  either  a  name  for  or  semantic 
information  (e.g.,  occupation)  about  the  face  presented. 
It  is  generally  considered  that  the  prosopagnosia  results 
from  bilateral  lesions  of  visual  association  cortex 
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(Brodman's  areas  18  and  19)  and  the  occipitotemporal 
projection  system  although  there  is  a  persistent 
contention  that  a  single  right  hemisphere  lesion  may  be 
sufficient  to  cause  prosopagnosia  (see  Benton,  1990) . 
Bauer  and  Trobe  (1984)  and  Damasio,  Damasio,  and  Van 
Hoesen  (1982)  argue  that  these  lesions  appear  to  disrupt 
both  perceptual  elaboration  and  visual  memory.    Levine 
and  Calvanio  (1989) ,  however,  have  convincingly  argued 
that  "the  perceptual  and  memory  defects  [in  prosopagnosia] 
are  not  distinct  impairments  in  different  stages  of  visual 
recognition  but  instead  are  two  aspects  of  the  same 
underlying  disorder,  which  we  call  defective  visual 
•configural'  processing"  (p.  151). 

To  summarize  their  rather  extensive  findings,  their 
prosopagnosic:   1)  cannot  recognize  the  faces  of  live 
people  or  photographs  of  famous  people;  2)  can  match 
faces,  but  has  more  trouble  matching  different  views  of 
the  same  face;  3)  cannot  remember  face-name  pairings,  but 
does  better  in  indicating  which  of  those  faces  were 
previously  presented;  4)  has  trouble  identifying  animals 
and  made  errors  of  underspecification  (i.e.,  made  his 
decisions  based  on  single  features  of  the  stimulus) ;  5) 
can  name  real  objects  generically  but  had  trouble  with 
photographs;  6)  reads  accurately,  but  slowly;  7)  had 
trouble  identifying  incomplete  line  drawings  of  objects  or 
those  embedded  in  visual  white  noise;  8)  performed 
adequately  on  word-fragment  completion,  anagram,  and  tasks 
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in  which  words  were  hidden  in  rows  of  random  letters;  9) 
perceptual  (visual  search)  speed  was  slow;  10)  had  mixed 
performance  on  a  variety  of  other  visuospatial  tasks;  and, 
11)  had  a  mild  multimodal  memory  defect  but  had  a  severe 
visual  identification  defect.   These  data  suggest  that 
their  prosopagnosic  cannot  "identify  by  getting  an 
overview  of  an  item  as  a  whole  in  a  single  glance"  (p. 
159)  and  echo  Bauer  and  Trobe  (1984)  in  their  report  that 
"most  often,  the  reason  for  his  [L.F.'s]  success  is  that  a 
single  detail  or  contour  is  sufficient  to  specify  the 
object's  identity  .  .  .  visual  identification  has  become  a 
•logical  process  rather  than  a  visual  one1"  (p.  160). 

This  suggests  that  prosopagnosia  is  not  the  result  of 
a  disruption  of  a  specific  face  processing  system,  a 
conclusion  that  is  further  supported  by  the  finding  that 
the  impairment  in  prosopagnosia  is  not  limited  to  human 
faces.   Faust  (1955;  cited  in  Bauer,  1985)  reported  a 
patient  who  became  unable  to  discriminate  among  chairs 
while  Lhermitte  and  Pillon  (1975;  cited  in  Bauer,  1985) 
described  a  patient  who  could  not  recognize  specific 
automobiles.   Similarly,  Bornstein  and  colleagues 
(Bornstein,  1963;  Bornstein,  Sroka,  &  Munitz,  1969)  have 
described  a  birdwatcher  and  a  farmer  who  became  unable  to 
recognize  birds  and  his  individual  cows,  respectively. 
L.F.  (our  prosopagnosic)  reports  being  unable  to  determine 
the  make  and  model  of  cars  and  make  temporal  associations 
to  clothing  and  automobile  styles.   Damasio  et  al.  (1982) 
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argue  that  the  prosopagnosia  defect  involves  the 
discrimination  of  any  visual  stimulus  from  within  a  class 
of  visually  similar  members.   The  inability  of 
prosopagnosics  to  make  a  variety  of  within-class 
discriminations  suggests  that  some  general  disruption  of 
visual  perception  is  responsible  for  the  observed 
impairments  in  prosopagnosia. 

Despite  the  inability  to  explicitly  identify  familiar 
faces,  prosopagnosics  do  retain  some  spared  access  to  the 
facial  representations  (i.e.,  the  Identity-Specific 
Semantic  Codes  and  Name  Codes) .   Bauer  (1984)  demonstrated 
this  using  autonomic  measures.   He  constructed  two  sets  of 
facial  stimuli  containing  1)  faces  of  celebrities  and  2) 
family  members.   Each  face  was  presented  for  90  seconds 
while  five  names,  one  of  which  was  the  target,  were  read 
aloud  while  skin  conductance  was  measured.   All  names 
within  a  set  were  from  the  same  semantic  category.   For 
example,  if  Bing  Crosby's  face  was  presented  all  the 
alternative  names  were  actors  or  singers.   When  a  family 
member's  face  was  presented  all  the  alternatives  were 
names  from  the  person's  nuclear  family.   Maximum  skin 
conductance  responses  occurred  to  60%  of  correct  face-name 
pairings  in  a  prosopagnosic  despite  the  patient's 
inability  to  overtly  identify  any  of  the  faces.   Tranel 
and  Damasio  (1985)  and  Bauer  and  Verfaellie  (1988) 
replicated  this  finding. 


16 


DeHaan,  Young,  and  Newcombe  (1987)  demonstrated 
preserved  access  to  face  identity  information  such  as  name 
and  occupation  using  an  interference  paradigm.   In  this 
procedure,  the  prosopagnosic  was  shown  a  face  with  a 
"speech  bubble"  extending  from  the  mouth.   Within  the 
"speech  bubble"  was  a  name  which  was  to  be  classified  as  a 
politician  or  non-politician,  with  reaction  time  (RT)  as 
the  dependent  measure.   Three  face-name  conditions  were 
used:   1)  "same  person",  in  which  the  name  presented 
belonged  to  the  face  shown;  2)  "related",  in  which  the 
name  presented  belonged  to  a  different  person  from  the 
same  occupational  category  as  the  face  shown;  and,  3) 
"unrelated",  in  which  the  name  presented  belonged  to  a 
different  person  from  a  different  category.   Their 
prosopagnosic  and  controls  showed  the  same  performance 
pattern:   the  RTs  for  the  "same  person"  and  "related" 
conditions  did  not  significantly  differ.   However,  the  RTs 
for  the  "unrelated"  condition  were  significantly  longer 
than  those  for  the  other  two  conditions.   This  suggests 
that  knowledge  about  the  occupation  of  the  person  pictured 
interfered  with  the  politician-non-politician  decision 
despite  the  prosopagnosic 's  inability  to  overtly  classify 
the  faces.   DeHaan,  Bauer,  and  Greve  (in  press)  replicated 
this  finding  with  the  prosopagnosic  L.F.  who  had  been  the 
subject  of  the  autonomic  recognition  studies  discussed 
earlier. 
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Thus,  despite  profound  failure  of  memory  when 
confronted  with  tests  whose  instructions  require  reference 
to  a  prior  learning  episode  (direct  measures;  e.g., 
recognition) ,  prosopagnosics  can,  under  certain 
circumstances,  demonstrate  knowledge  on  tests  in  which 
facilitation  or  modification  of  performance  indicates  the 
contents  of  memory  without  direct  reference  to  those 
contents  (so-called  indirect  measures;  cf.  Johnson  & 
Hasher,  1987;  Richarson-Klavehn  &  Bjork,  1988;  Hintzman, 
1990) .   This  finding  is  relevant  to  discussions  concerning 
the  nature  of  the  hypothesized  memory  processes  involved 
in  performance  of  these  tasks.   According  to  Reingold  and 
Merikle  (1988)  "The  sensitivity  of  a  direct  discrimination 
is  assumed  to  be  greater  than  or  equal  to  the  sensitivity 
of  a  comparable  indirect  discrimination  to  conscious,  task 
relevant  information"  (p.  556) .   The  implication  of  this 
assumption  is  that  "unconscious  [or  implicit;  Schacter, 
1987]  memory  processes  are  implicated  whenever  an  indirect 
measure  shows  greater  sensitivity  than  a  comparable  direct 
measure"  (Merikle  &  Reingold,  1991;  p.  225).   Thus  it  can 
be  inferred  that  the  normal  performance  of  prosopagnosics 
on  indirect  face  processing  tasks  represents  the 
functioning  of  unconscious  (or  implicit)  memory  processes. 
This  supports  the  contention  of  DeHaan,  et_al. ,  (1987) 
that  prosopagnosia  is  the  result  of  a  failure  to 
consciously  access  intact  facial  representations. 
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Behavioral  Evidence.   Behavioral  evidence  that  faces 
are  processed  via  a  special  system  is  limited  but  does 
exist.   Yin  (1969)  compared  memory  for  unfamiliar  faces 
with  memory  for  other  classes  of  familiar  objects  which 
are  customarily  seen  in  one  orientation  (i.e.,  photos  of 
houses,  airplane  silhouette  drawings,  and  cartoon  stick 
figures)  in  both  unright  and  inverted  orientation.   He 
found  that  inversion  made  all  the  materials  harder  to 
remember,  but  face  memory  was  disproportionately  impaired 
by  inversion.   That  is  faces  were  easier  to  remember  in 
the  upright  position  than  other  materials,  they  were 
harder  to  remember  than  the  other  classes  of  stimuli  in 
the  inverted  position.   He  suggested  that  some  "face- 
specific  process  made  the  recognition  of  upright  faces 
easy,  but  was  of  little  use  in  the  recognition  of  all 
other  materials  including  inverted  faces"  (p.  397) .   in  a 
similar  study  using  brain  injured  patients,  Yin  (1970) 
compared  memory  for  faces  and  houses  in  both  upright  and 
inverted  orientations.   He  found  that  the  right  posterior 
patients  were  impaired  on  upright  faces  compared  to  all 
other  lesion  groups  and  normals,  but  better  on  inverted 
faces.   This  finding  was  attributed  to  a  deficit  specific 
to  normally  presented  faces.   This  type  of  evidence 
suggests  that  more  is  involved  in  face  processing  than 
visuospatial  ability. 

Brain  Stimulation  and  Recording  Data.   The  most 
compelling  evidence  that  faces  are  processed  as  a  special 
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class  of  stimuli  comes  from  studies  of  single  cell 
recording  from  the  brains  of  humans  and  monkeys.   Heit, 
Smith,  and  Halgren  (1988)  implanted  bilateral  depth 
electrodes  in  the  medial  temporal  lobe  of  patients  with 
intractable  seizures  in  an  attempt  to  locate  their  seizure 
focus.   They  found  some  cells  in  the  right  hippocampus 
which  responded  to  specific  faces.   This  is  consistent 
with  Milner's  (1968)  finding  that  the  most  severe  face 
memory  defect  among  temporal  lobe  resection  patients 
occurred  with  hippocampal  involvement. 

Leonard,  Rolls,  Wilson,  and  Baylis  (1985)  found  face- 
selective  neurons  in  the  amygdala  of  monkeys.   These 
neurons  were  sensitive  to  two-  and  three-dimension  human 
and  monkey  faces  while  being  relatively  unresponsive  to 
gratings,  simple  geometric  and  complex  three-dimensional 
stimuli,  and  to  arousing  and  aversive  stimuli.   These 
neurons  responded  differently  to  different  faces  and 
sometimes  responded  to  parts  of  faces.   Baylis  et_al. 
(1985)  reported  similar  neurons  in  the  middle  and  anterior 
portion  of  the  superior  temporal  sulcus.   One  important 
feature  of  these  neurons  is  that  while  they  responded 
differently  to  different  faces,  they  did  not  respond  only 
to  one  face.   What  this  means  is  that  the  pattern  of 
neuronal  firing  across  a  group  of  face  neurons  can  code 
many  more  faces  than  if  one  neuron  were  devoted  to  each 
face  and  may  represent  parallel  distributed  processing. 
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Summary .   The  subtle  perceptual  defect  seen  in 
prosopagnosia  is  not  sufficient  to  rule  out  the 
possibility  of  a  special  face  processing  system  for 
several  reasons.   First,  the  familiar  face  recognition 
impairment  in  associative  prosopagnosia  is  dissociated 
from  the  gross  visuoperceptual  abilities  assessed  by  many 
of  the  "identity"  tasks  described  in  the  laterality 
section.   Second,  as  Shallice  (1988)  so  clearly  indicates, 
the  simple  association  of  impairments  (in  this  case, 
either  subtle  visuoperceptual  difficulties  or  the  loss  of 
ability  to  recognize  bird  species  with  face  recognition 
impairment)  does  not  rule  out  separate  subsystems.   The 
dissociations  between  performance  on  face  tasks  and  other 
visuoperceptual  tasks  discussed  above  seem  to  offer 
stronger  evidence  in  favor  of  a  face  processing  system. 

Facial  Expression  Processing 

Normal  subjects.   The  existing  evidence  supporting 
the  contention  that  expression  processing  is  independent 
of  face  discrimination  and  memory  in  normals  is  of  two 
types.   The  first  is  the  finding  of  statistical 
independence  of  performance  on  face  discrimination  and 
memory  versus  expression  tasks.   In  other  words,  when 
variance  accounted  for  by  performance  on  a  face  memory 
task  is  partialled  out,  the  left  visual  field  advantage 
for  facial  expression  task  performance  remains.   For 
example,  Ley  and  Bryden  (1979)  found  a  left  visual  field 


21 


(LFV;  right  hemisphere)  advantage  for  expression 
processing  (as  described  in  an  earlier  section)  even  after 
the  performance  on  their  face  identity  task  was  partialled 
out.   A  similar  effect  was  reported  by  Pizzamiglio, 
Zoccolotti,  Mammucari,  and  Cesaroni  (1983)  who  had 
subjects  discriminate  studied  from  unstudied  faces  and,  in 
a  second  task,  had  subjects  respond  to  a  particular 
emotional  expression.   They  found  the  usual  left  visual 
field  advantage  for  both  tasks.   The  advantage  on  the 
expression  task  remained  after  the  performance  on  the 
identity  task  had  been  partialled  out.   They  firmly 
concluded  that  "though  clearly  dependent  on  a  complex 
visuoperceptual  process  to  analyze  facial  stimuli,  the 
recognition  of  emotion  in  the  human  face  requires  a 
separate  and  independent  process  preferentially 
lateralized  to  the  right  hemisphere"  (p.  185) . 

The  second  type  of  evidence  which  Ley  and  Strauss 
(1986)  argue  supports  the  notion  of  independent  processes 
underlying  expression  and  face  discrimination  is  the 
finding  of  different  patterns  of  lateral  asymmetry  for  the 
two  types  of  tasks.   They  note  that  most  researchers 
(e.g.,  Ley  &  Bryden,  1979;  Suberi  &  McKeever,  1977)  find  a 
left  visual  field  advantage  on  both  expression  and 
identity  tasks,  but  difference  in  the  size  of  the  left 
visual  field  advantage  between  tasks  suggests  that  several 
task-related  factors  may  be  important.   As  noted  earlier, 
it  is  possible  that  the  greater  left  visual  field 
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advantage  in  processing  emotional  faces  occurs  because  the 
addition  of  facial  expression  results  in  a  more  spatially 
complex  stimulus  than  a  face  without  affect  and  is  thus 
processed  less  effectively  by  the  left  hemisphere  which 
doesn't  handle  configural  material  as  well  as  the  right. 
To  test  this  hypothesis  McKeever  and  Dixon  (1981)  asked 
subjects  to  discriminate  between  studied  faces  and 
unstudied  faces  that  were  presented  tachistoscopically  to 
either  the  left  or  right  visual  field.   During  the  study 
phase  the  subjects  viewed  two  faces  with  neutral 
expressions  with  instructions  that  indicated  the  person  in 
the  photographs  were  either  experiencing  a  neutral  or  very 
sad  emotion.   This  manipulation  sought  to  add  affect  to 
the  faces  without  changing  their  spatial  complexity.   They 
found  a  left  visual  field  advantage  in  the  emotional 
condition  but  not  in  the  neutral  condition.   They  argued 
that  the  effect  of  emotion  on  visual  field  superiority  is 
not  the  result  of  simply  the  greater  spatial  complexity  of 
affective  faces  but  that  strategic  factors  play  a  role. 
This  further  supports  the  idea  that  facial  expression 
processing  is  more  than  just  a  complex  visuospatial  task. 

Right  Hemisphere  Disease.   Bowers  et_al.  (1985) , 
using  tasks  similar  to  those  of  DeKosky  et  al.  (1980), 
found  that  right  hemisphere  patients  were  impaired 
relative  to  the  normal  controls  and  left  hemisphere 
patients  on  all  tasks.   Unlike  the  results  of  DeKosky  et 
al.  (1980) ,  this  impairment  remained  after  partialling  out 
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performance  on  the  face  discrimination  subtest  to  control 
for  visuoperceptual  ability.   What  is  suggested  is  that 
the  right-hemisphere  superiority  for  processing  facial 
expression  may  exist  independently  of  its  visuospatial 
ability.   Bowers  and  Heilman  (1984)  proposed  the  existence 
of  a  "right-hemisphere  iconic  field,  .  .  .  which  consists 
of  a  corpus  of  pictorial  representations,  or  schemata, 
[and]  is  assumed  important  for  categorizing  and  internally 
representing  visual  images"  (p.  375) .   This  iconic  field 
would  contain  the  schema  or  prototypes  for  affective 
expressions  and  the  failure  of  the  facial  percept  to 
access  this  field,  either  because  of  disconnection  or 
destruction,  would  result  in  a  failure  of  affective 
expression  identification. 

Prosopagnosia.   A  number  of  prosopagnosic  cases  have 
been  reported  who  have  had  difficulty  recognizing  facial 
expression  (e.g.,  Beyn  &  Knyazeva,  1962;  Bornstein  & 
Kidron,  1959;  Bauer,  1982).   However,  the  presence  of 
relatively  intact  facial  expression  recognition  in  other 
cases  (e.g.,  Bruyer  et  al. ,  1983;  Cole  &  Perez-Cruet, 
1964;  DeHaan  et  al.  1987;  Tranel,  Damasio,  &  Damasio, 
1988)  indicates  that  impaired  expression  recognition  is 
not  a  necessary  component  of  the  syndrome  of  prosopagnosia 
and  supports  the  contention  that  facial  expression 
recognition  is  at  least  partly  independent  of  facial 
identity  recognition. 
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Epileptic  Patients.   Itzhak  Fried  and  colleagues 
(Fried,  Mateer,  Ojeman,  Wohns,  and  Fedio,  1982)  had  awake 
seizure  patients  complete  tasks  measuring  perception  and 
short-term  memory  for  line  orientation  and  unfamiliar 
faces  and  identification  of  facial  expressions  during 
seizure  surgery  while  directly  stimulating  different 
cortical  areas.   Stimulation  of  the  nondominant  posterior 
portion  of  the  superior  temporal  gyrus  resulted  in 
impairment  in  perception  (discrimination)  and  memory  for 
faces  and  line  orientation.   No  location  was  found  which 
altered  face  memory  alone.   However,  stimulation  of  the 
posterior  middle  temporal  gyrus  resulted  in  impaired 
labeling  of  facial  expression  only. 
Summary 

Two  important  conclusions  can  be  drawn  from  studies 
reviewed  above.   First,  the  ability  to  recognize  familiar 
faces  or  remember  unfamiliar  ones  and  appreciate  facial 
expression  are  clinically,  behaviorally,  and  statistically 
dissociable  from  perceptual  ability  as  indicated  by 
performance  on  face  discrimination  tasks.   Second,  the 
ability  to  recognize  familiar  faces  and  remember 
unfamiliar  faces  is  likewise  dissociable  from  the  ability 
to  recognize  facial  expression.   These  findings  support 
the  existence  of  separate  functional  systems  for 
processing  facial  identity  and  expression. 
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Cognitive  Model  of  Face  Processing 

The  processes  underlying  the  recognition  of  facial 
identity  and  facial  expression  are  themselves  made  up  of  a 
number  of  subprocesses .   A  number  of  attempts  have  been 
made  to  describe  the  stages  of  cognitive  processing 
involved  in  the  perception  and  identification  of  faces. 
Baddeley  (1982)  described  a  framework  for  discussing  face 
recognition  which  distinguished  between  two  subdomains  of 
face  processing,  one  concerned  with  the  feature  and 
topography  of  the  face  (facial  subdomain)  and  the  other 
concerned  with  their  real  or  imagined  semantic  associates 
(semantic  subdomain) .   Unfamiliar  faces  would  have  some 
limited  access  to  information  in  the  semantic  subdomain 
(as  evidenced  by  the  existence  of  facial  stereotypes) , 
while  familiar  faces  would  "link  with  a  broader  domain  of 
our  memory  system  than  is  the  case  with  an  unfamiliar 
face"  (p.  716) . 

The  main  themes  of  this  framework,  the  distinction 
between  the  processing  of  the  physical  features  of  a  face 
and  its  access  to  semantic  information  and  the  differences 
between  familiar  and  unfamiliar  faces,  have  been  amplified 
and  elaborated  upon  significantly  by  other  British 
researchers  (Bruce,  1979,  1983;  Bruce  &  Young,  1986; 
Ellis,  1981,  1983;  Hay  &  Young,  1982;  Rhodes,  1985;  Young, 
Hay,  &  Ellis,  1985) .   The  resultant  model  is  presented  in 
Figure  1-1.   As  in  Baddeley 's  framework,  face  perception 


26 


Visual  Input 


Structural 
Encoding 


RHD  (3 


Expression 
Analysis 


l)  Prosopagnosia 


Unfamiliar  FRU's 

Faces        Familiar  Faces 


Visually-derived 
Semantic  Codes 


Identity-specific 
(Person  Nodes) 


Semantic  Information 


Expression 
Label  Codes 


Identity  Name 
Codes 


Fiqure  l-i.   a  cognitive  model  of  face  processing  showing 
the  hypothetical  location  of  the  functional  lesions  in 
prosopagnosia  (1)  and  RHD  (2  and/or  3) . 
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and  recognition  as  described  in  this  model  is  not  a 
unitary  phenomenon  but  consists  of  dissociable 
subprocesses  which  consist  of  more  elaborate  descriptions 
of  the  processing  within  the  facial  and  semantic 
subdomains.   The  following  section  describes  the  model. 
Hadyn  Ellis  (1986)  notes,  in  relation  to  one  version  of 
this  model:   "This  model  is  a  hybrid  of  those  already  in 
existence  and  is  offered  as  a  heuristic  rather  a 
definitive  explanation"  (p.  2).   This  statement  is  true  in 
relation  to  this  model  as  well;   consequently,  there 
remains  some  disagreement  about  aspects  of  it.   Areas  of 
disagreement  are  also  described  below. 

At  its  earliest  stage,  Structural  Encoding  results  in 
a  set  of  codes  which  allow  the  discrimination  of  facial 
from  nonfacial  patterns  (Ellis,  1986) .   One  might  imagine 
apperceptive  prosopagnosia  as  a  breakdown  early  in  this 
stage.   Ultimately,  Structural  Encoding  produces  "an 
interconnected  set  of  descriptions — some  describing  the 
configuration  of  the  whole  face,  and  some  describing  the 
details  of  particular  features"  (Bruce  &  Young,  1986;  p. 
3  08).   These  structural  codes  range  from  the  relatively 
concrete,  "viewer-centered"  descriptions  like  those  used 
in  the  analysis  of  expression  to  more  abstract 
descriptions  which  provide  information  for  the  Face 
Recognition  Units  (to  be  described  below;  Bruce  &  Young, 
198  6) .   The  less  changeable,  more  stable  internal  features 
are  more  important  in  the  recognition  of  familiar  faces 
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while  both  internal  and  external  (e.g.,  hairstyle) 
features  are  important  for  recognition  of  unfamiliar  faces 
(Ellis,  Shepherd,  &  Davies,  1979;  Endo,  Takahashi,  & 
Maruyama,  1984) .   The  result  of  structural  processing  is  a 
set  of  structural  codes  representing  a  presented  face. 
These  codes  are  the  basis  of  recognition  and  expression 
analysis,  discussions  of  which  follow. 

A  face  is  allegedly  recognized  when  there  is  a  match 
between  its  encoded  structural  representation  (the  product 
of  structural  encoding)  and  a  stored  structural  code  which 
is  referred  to  as  a  "Face  Recognition  Unit"  (FRU;  Bruce  & 
Young,  1986;  Young  et  al. .  1986).   An  FRU  exists  for  each 
face  known  to  a  person  and  functions  such  that  "when  we 
look  at  a  face,  each  FRU  signals  the  degree  of  resemblance 
between  structural  codes  describing  the  seen  face  and  the 
description  stored  in  the  recognition  unit.   When  a 
certain  degree  of  resemblance  to  one  of  these  stored 
descriptions  is  signalled  we  will  think  that  the  faces 
seems  familiar"  (p.  124;  Young,  Hay,  &  Ellis,  1986). 
However,  Young  et  al.  (1985)  found  that  frequently  a  face 
was  seen  as  "familiar"  but  no  other  information  could  be 
generated  relating  to  that  face.   In  fact,  Young  et  al. 
argue  that  the  function  of  the  FRU's  and  person  identity 
nodes  (see  below)  is  merely  to  signal  how  closely  a 
stimulus  face  resembles  a  known  face,  not  to  indicate  that 
it  is  that  known  face.   Indicating  recognition  is  actually 
the  function  of  an  associated  "cognitive"  system.   Thus,  a 
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face  can  seem  familiar  and/or  look  like  a  known  face,  yet 
not  be  mistaken  for  a  known  person.1 

Activation  of  an  FRU  allows  access  to  the  information 
contained  within  the  Person  Identity  Nodes.   According  to 
Bruce  and  Young  (1986),  the  Person  Identity  nodes  contain 
"Identity-specific  Semantic  Codes"  which  describe 
everything  we  know  about  a  familiar  person  including 
things  like  occupation,  hobbies,  relatives,  etc.   It  is 
activation  of  these  codes  that  gives  a  person  a  real  sense 
that  he/she  has  actually  recognized  a  person.   As  noted 
above,  however,  Young  et  al.  (1985)  suggest  that 
activation  of  the  person  identity  nodes  simply  reflects 
activation  of  the  related  FRU.   Another  type  of  semantic 
code,  Visually-derived  Semantic  Codef  exists  which  forms 
the  basis  of  judgements  about  sex,  age,  and  nonobservable 
attributes  like  honesty  and  intelligence  for  unfamiliar 
faces.   These  judgements  appear  to  be  consistent  across 
observers  from  the  same  culture  (e.g.,  Greve  &  Bauer, 
1988;  Klatzky  et  al.,  1982a,  1982b;  Secord,  1958)  which 
suggests  that  Visually-derived  Semantic  codes  are  the 
product  of  considerable  experience  with  faces.   This  data 
is  discussed  in  greater  detail  in  a  later  section. 

Bruce  and  Young  consider  these  two  codes  to  be 
Qualitatively  different  since  the  information  in  the 


It  is  interesting  to  note  the  similarity  between  the 
function  of  the  FRU  and  the  activity  of  the  face-selective 
neurons  described  by  Baylis  et  al.  (1985) . 
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Visually-derived  Semantic  Code  is  more  closely  tied  to  the 
actual  physical  features  of  a  particular  face,  while  the 
information  contained  in  the  Identity-specific  Semantic 
Codes  may  bear  little  or  no  relationship  to  the  actual 
physical  structure  of  the  face.   However,  one  must 
question  the  need  for  a  separate  set  of  semantic  codes  for 
unknown  faces  since  an  unfamiliar  face  may  resemble,  to  a 
greater  or  lesser  degree,  known  faces  and  thus  gain  access 
to  the  semantic  information  about  those  known  faces  in 
direct  relation  to  the  degree  of  resemblance.   This  is 
basically  the  view  of  Rhodes  (1985) .   Put  simply,  what 
this  means  is  that  an  unfamiliar  person  who  looks  a  lot 
like  Robert  Redford  may  be  categorized  as  an  actor  in  an 
occupational  stereotype  task.   This  position  argues  that 
unknown  faces  access  the  semantic  information  about  known 
faces  in  direct  relation  to  the  degree  of  resemblance 
between  the  unknown  and  known  faces. 

On  the  other  hand  an  unfamiliar  face  may  resemble  not 
an  individual  known  face,  but  a  composite  based  on 
experience  with  many  faces.   Activation  of  the  composite 
or  prototype  FRU  may  then  allow  access  to  the  semantic 
information  which  the  contributing  faces  have  in  common. 
Support  for  the  existence  of  abstract  prototype 
representations  exists.   Famous  faces  are  more  easily 
recognized  at  a  second  presentation  than  are  unfamiliar 
faces  (Ellis,  Shepherd,  &  Davies,  1979;  Klatzky  &  Forrest, 
1984;  Yarmey,  1971)  which  Klatzky  and  Forrest  (1984) 
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attribute  to  the  existence  of  a  fairly  abstract 
representation  of  the  familiar  faces.   Klatzky  et  al. 
(1985a)  found  that  highly  stereotypic  unfamiliar  faces 
were  more  easily  recognized  than  low  stereotypic 
unfamiliar  faces,  a  finding  which  was  also  attributed  to 
the  existence  of  an  abstract  representation  for  each 
particular  stereotype.   Thus,  the  "visually-derived 
semantic  codes"  may  reflect  the  activation  of  special 
FRU's  which  are  created  as  the  result  of  experience  with 
many  different  faces.   (For  discussion  of  the  differences 
between  prototype  and  exemplar  models  of  classification, 
see  Abdi,  1986,  and  Medin  and  Schaffer,  1978.) 

Bruce  and  Young  (1986)  suggest  that  the  Identity- 
specific  Semantic  Codes  and  output  of  the  Expression 
Analysis  system  (described  below)  contribute  information 
to  the  production  of  the  Visually-derived  Semantic  Codes 
and  note  that  "future  studies  may  allow  the  separation  of 
'visually  derived  semantic  codes'  into  distinct  types, 
produced  by  different  routes"  (p.  313).   Research  by 
Secord  (1958)  and  Thornton  (1943)  present  data  supporting 
the  notion  that  facial  expression  contributes  to  the 
Visually-derived  Semantic  Codes.   This  data  will  be 
discussed  in  greater  detail  in  a  later  section. 

The  Expression  Analysis  system  also  receives 
structural  code  input  and  the  product  of  processing  is  an 
"Expression  Code"  (Expression  Representation)  which  is 
based  on  the  shapes  and  postures  of  facial  features.   This 
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code  allows  faces  to  be  categorized  in  terms  of  their 
emotional  expressions.   The  expression  codes  may  be 
thought  of  as  part  of  the  "right  hemisphere  iconic  field" 
described  by  Bowers  and  Heilman  (1984).   Activation  of 
both  the  Identity-Specific  Semantic  Codes  and  Expression 
Codes  allows  access  to  Name  Codes  and  Expression  Label 
Codes  which  then  allow  an  appropriate  name  or  label  to  be 
generated.   Activation  of  an  appropriate  name  or 
expression  label  can  also  allow  access  to  the  Person 
Identity  Nodes  and  Expression  Codes,  respectively.   Yarmey 
(1973)  and  Young  et  al.  (1985)  found  that  a  face  could 
gain  access  to  semantic  information  about  a  person  while 
the  person's  name  remained  unavailable  which  suggests  that 
the  Name  Codes  are  independent  of  the  Identity-Specific 
Semantic  Codes.   In  other  words,  activation  of  a  Person 
Node  does  not  guarantee  access  to  names.   Bowers  and 
Heilman  (1984)  and  Rapcsak,  Kasniac,  and  Rubens  (1989) 
both  reported  patients  who  could  neither  name  facial 
expressions  nor  select  the  expression  named  by  the 
examiner,  though  they  could  both  discriminate  same  from 
different  expressions  and  match  expressions.   This 
indicates  that  Expression  Label  Codes  are  also  independent 
of  the  Expression  Codes. 

At  this  point  it  is  worth  noting  how  prosopagnosia 
and  RHD  fit  into  this  cognitive  model.   It  seems  clear 
that  the  FRU's  are  not  being  activated  in  prosopagnosia 
because  such  activation  is  thought  to  produce  a  subjective 
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feeling  of  familiarity  which  prosopagnosias  do  not 
experience.   However,  what  seems  equally  clear  is  that  the 
structural  information  about  familiar  faces  held  in  the 
FRU's  is  intact  because  it  influences  performance  on 
indirect  tasks.   Similarly,  structural  encoding  is  grossly 
unimpaired  though  subtle  defects  in  some  aspect  of  this 
process  exist.   Thus,  the  observed  impairment  in 
prosopagnosia  appears  to  result  from  a  functional 
disconnection  between  the  output  of  Structural  Encoding 
and  the  FRU's  which  prevents  FRU  activation;  the  FRU's  and 
the  Identity-specific  Semantic  Codes  remain  intact  and 
support  indirect  task  performance.   The  hypothesized 
location  of  this  functional  lesion  is  indicated  in  Figure 
1-1. 

In  right  cerebral  hemisphere  disease  an  impairment  in 
the  ability  to  recognize  facial  affect  is  commonly  seen 
while  facial  identity  recognition  is  intact.   Two 
explanations  for  this  finding  are  possible.   First,  the 
facial  expression  processing  defect  could  be  the  result  of 
damage  to  the  expression  codes  themselves  (Bowers  & 
Heilman,  1984) .   This  condition  is  represented  by  a 
functional  lesion  at  #2  in  Figure  1-1.   Second,  the 
expression  codes  may  be  completely  intact  but  disconnected 
from  the  input  of  structural  encoding  (#3,  Figure  1-1), 
resulting  in  an  expression  recognition  impairment  roughly 
analogous  to  the  identity  recognition  defect  seen  in 
prosopagnosia.   Thus,  the  expression  representations  would 
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be  unavailable  to  conscious  access  but  their  presence 
should  influence  performance  on  indirect  tasks.   At  this 
point  there  is  no  data  which  would  allow  us  to 
discriminate  between  these  two  possibilities. 

Extraction  of  Nonobservable  Attributes 

The  previous  sections  have  focused  primarily  on  the 
processes  involved  in  extracting  identity  and  expression 
information  from  faces.   However,  there  is  a  great  deal  of 
information  conveyed  by  a  face  that  does  not  yield 
specific  conclusions  about  its  identity  or  affective 
state.   Examples  within  the  physical  domain  include  sex, 
age,  race,  and  attractiveness.   Decisions  regarding  these 
attributes  can  be  made  relatively  effortlessly  and  show  a 
high  degree  of  agreement  across  judges  (Dion,  Berscheid,  & 
Walster,  1972).   The  physical  features  of  a  face  can  also 
be  used,  in  the  absence  of  other  information,  to  make 
subjective  judgements  about  nonobservable  characteristics 
of  the  person  including  psychological  traits,  potential 
behavior,  likeability,  or  occupational  status  and  these 
judgements  are  also  made  with  a  surprising  degree  of 
consistency  across  observers  (Dion,  et  al. .  1972; 
Goldstein,  Chance,  &  Gilbert,  1984;  Klatzky,  et  al. . 
1982a,  1982b;  Secord,  1958;  Thornton,  1943). 

These  nonobservable  attributes  can  be  roughly  divided 
into  two  general  categories.   "Personality"  attributes 
refer  to  potential  behavior  of  and  quality  of  the  social 
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interaction  with  the  target  person.   The  type  of 
information  that  goes  into  these  inferences  may  be  the 
kind  of  data  which  drives  the  "first  impression."  This 
research  tends  to  be  older  and  has  mainly  been  the  focus 
of  social  psychology  researchers.   The  second  type  of 
nonobservable  attribute  refers  to  the  occupational 
category  to  which  a  particular  face  appears  to  belong. 
Occupational  category  attributions  refer,  not  to  the 
actual  occupation  of  the  person  presented,  but  to  the 
category  which  is  inferred  simply  on  the  basis  of  the 
physical  features  of  the  face.   The  literature  related  to 
this  issue  is  newer  and  its  purpose  has  been  more  to  help 
elucidate  the  nature  of  the  cognitive  processes  involved 
in  face  memory. 

Personality  Trait  Attributions 

In  one  of  the  earliest  studies  of  "personality" 
attribution,  Thornton  (1943)  had  subjects  rate  faces  in 
terms  of  kindliness,  intelligence,  industriousness, 
honesty  in  money  matters,  dependability,  and  sense  of 
humor.   He  found  that  ratings  of  the  same  face  at  repeated 
presentations  within  judges  were  quite  consistent. 
Moreover,  he  found  that  ratings  of  the  same  face  by  two 
different  groups  of  judges  did  not  differ  significantly. 
He  also  noted  that  smiling  persons  tended  to  be  rated 
higher  in  terms  of  kindliness  and  sense  of  humor  than  the 
same  person  not  smiling.   This  finding  suggests  that 
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facial  expression  recognition  plays  a  role  in  some 
personal i ty  j  udgement s . 

Secord  (1958)  indicated  that  one  finding  repeatedly 
confirmed  in  his  work  was  that  judges  agree  in  attributing 
certain  personality  impressions  to  faces  with  particular 
physiognomic  cues  and  argued  that  "the  perceiver 
selectively  attends  to  certain  aspects  of  the  face,  and 
used  ready-made  interpretations"  (p.  303).   Thus,  in 
females  the  amount  of  lipstick  related  positively  to 
sexuality  while  bowed  lips  produce  the  impression  of  being 
conceited,  demanding,  immoral,  and  receptive  to  the 
attentions  of  men.   Older  men  were  seen  as  more 
distinguished,  responsible,  and  refined.   Additionally, 
darker  skin  was  associate  with  higher  ratings  of 
hostility,  boorishness,  unfriendliness,  and  lack  of  sense 
of  humor.   Finally,  he  argued  that  commonly  agreed-upon 
facial  expression  account  for  some  portion  of  the 
impression  which  are  formed  in  looking  at  a  photograph. 
Secord  concluded  that  cultural  factors  contribute  to  the 
attribution  of  personality  characteristics  in  several 
ways.   "First,  the  culture  places  selective  emphasis  upon 
certain  cues;  e.g.,  the  amount  of  lipstick  a  woman  wears 
is  more  important  that  the  shape  of  her  ears.   Second,  the 
culture  provides  ready-made  categories  which  consist  of 
denotative  cues  and  associated  personality  attributes,  as 
in  age-sex  roles,  or  in  ethnic  stereotypes.   Finally, 
various  forms  of  facial  expression  have  become  established 
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as  having  at  least  partly  agreed-upon  meanings  in  our 
culture"  (p.  313). 

Occupational  Category  Attributions 

Klatzky  et  al.  (1982b)  demonstrated  that  normals  can 
extract  occupational  stereotype  information  from  faces 
that  is  consistent  across  judges.   She  asked  students  to 
describe  mental  prototypes  associated  with  thirteen 
particular  occupational  categories  (e.g.,  athlete,  farmer, 
watchmaker)  and  rate  each  category  with  regard  to  the 
goodness  of  their  mental  prototype.   Faces  fitting  the 
prototype  descriptions  were  then  selected  from  various 
sources.   A  new  set  of  students  were  then  presented  with 
each  face  and  the  thirteen  occupational  categories.   Their 
task  was  to  indicate  the  three  categories  to  which  each 
face  most  likely  belonged.   The  results  indicated  that  the 
students  could,  indeed,  reliably  place  the  faces  into 
their  designated  a  priori  category  based  strictly  on 
features  of  the  face. 

In  a  second  study  (Klatzky  et  al. ,  1982a) 
demonstrated  that  occupational  category  labels  could  prime 
a  face/nonface  decision  using  strong  category  exemplars  as 
targets.   These  exemplars  were  selected  based  on  the  data 
from  the  study  described  above.   Subjects  were  then 
presented  an  occupational  category  label  followed  by  two 
halves  of  a  face  and  were  asked  to  indicate  whether  the 
two  halves  were  from  the  same  face.   In  the  Congruent 
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condition  the  two  halves  were  from  the  same  face  and  that 
face  was  from  the  same  category  as  the  prime;  in  the 
Incongruent  condition,  the  two  halves  were  of  the  same 
face  and  that  face  was  from  a  different  category  as  the 
prime.   The  nonfaces  were  composed  of  two  halves  of 
different  low  exemplar  faces.   There  was  also  a  no  prime 
condition  in  which  the  targets  were  preceded  by  the  word 
"Blank."  The  results  indicated  that  the  prime 
significantly  interfered  with  the  face/nonface  decision  in 
the  incongruent  condition  but  did  not  affect  the  congruent 
decision.   Thus  Klatzky  et  al.  (1982a,  1982b)  demonstrated 
direct  and  indirect  access  to  occupational  category 
information  in  faces  with  normals. 
Summary 

Two  important  things  should  be  gleaned  from  the 
studies  into  the  attributions  of  personality 
characteristics  and  occupational  categories  to  unknown 
faces.   First,  judges  are  able  to  make  these  attributions 
with  remarkable  consistency.   Second,  as  Secord  (1958) 
emphasized,  these  attributions  are  based  on  shared 
cultural  experience  which  has  resulted  in  ready-made 
categories  for  particular  features  or  configurations  of 
features.   The  implication  is  that  two  people  from  the 
same  culture  would  be  able  to  extract  from  a  stimulus  face 
information  which  would  lead  to  similar  judgements 
concerning  nonobservable  attributes  of  the  face. 
Conceptually,  inferences  about  the  nonobservable 


39 


attributes  of  an  unknown  persons  based  on  physical 
appearance  are  a  form  of  stereotype.   Thus,  these  two 
types  of  attributions  (personality  and  occupation)  will  be 
referred  to  hereafter  as  personality  and  occupational 
stereotypes. 

Purpose  of  this  Study 

Bruce  and  Young  (1986)  and  Young,  Hay,  and  Ellis 
(1986)  suggest  that  the  basis  of  these  stereotypes  are  the 
Visually-derived  Semantic  Codes.   As  noted  earlier,  Bruce 
and  Young  believe  that  both  expression  and  identity- 
related  processes  contribute  to  the  creation  of  Visually- 
derived  Semantic  Codes  and  that  it  may  be  possible  to 
separate  the  codes  into  distinct  types  that  are  a  function 
of  different  processing  routes.   That  is,  different 
inferences  about  nonobservable  attributes  may  rely  more  or 
less  heavily  on  the  processes  or  codes  involved  in  the 
judgement  of  either  facial  identity  or  expression.   Put 
another  way,  if  the  ability  to  extract  a  particular 
nonobservable  attribute  is  based  primarily  on  information 
derived  from  the  expression  processing  system,  then  damage 
to  that  system  should  result  in  impairment  in  expression 
recognition  as  well  as  the  ability  to  make  the  relevant 
inferences.   The  same  scenario  could  be  imagined  for  the 
ability  to  extract  nonobservable  attributes  that  are  a 
function  of  the  identity  system.   This  logic  works  well 
going  from  a  model  to  hypotheses,  however,  going  from  real 
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data  to  a  hypothetical  model  is  more  complex. 
Associations  between  impaired  abilities  in  a  brain  damaged 
individual  can  never  be  conclusive  evidence  that  the  two 
abilities  are  supported  by  the  same  system  since,  at  the 
least,  a  single  lesion  may  damage  two  independent  but 
anatomically  proximate  systems.   Behavioral  dissociations 
within  individual  patients  and  across  types  of  patient 
groups  provide  much  more  conclusive  information  about  the 
structure  of  the  relevant  cognitive  systems,  but  even 
inferences  based  on  such  data  must  be  made  with  care 
(Shallice,  1988) . 

The  purpose  of  this  study  is  to  examine  the 
contribution  of  expression  and  identity  information  to  the 
formation  of  different  types  of  Visually-derived  Semantic 
Codes  by  assessing  the  ability  of  neurologically  normal 
individuals,  right-  and  left-hemisphere  damaged 
individuals  (NHD,  RHD,  and  LHD,  respectively) ,  and  a 
prosopagnosic  to  make  subjective  judgements  about 
personality  characteristics  and  occupational  category 
based  solely  on  the  qualities  of  stimulus  faces.2 

Personality  and  occupational  stereotypes  were 
selected  for  two  reasons.   First,  there  is  a  relatively 
large  body  of  literature  concerning  both  occupational  and 


2     > 

This  does  not  mean  that  subjects  will  be  expected  to 

guess  the  actual  occupation  or  personality  type  of  each 
face.   They  must  simply  judge,  based  on  the  appearance  of 
the  face,  the  occupation  or  personality  type  of  which  the 
face  is  normatively  considered  most  exemplary. 
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personality  stereotypes.   Second,  both  intuition  and 
research  (e.g.,  Secord,  1958;  Thornton,  1943)  suggest  that 
the  two  types  of  stereotypes  may  be  differentially 
supported  by  the  expression  and  identity  processing 
systems.   Thus,  we  will  assess  functioning  in  the 
following  four  domains  of  face  processing  ability:   1) 
recognition  of  facial  identity;  2)  recognition  of  facial 
expression;  3)  identification  of  personality  stereotypes; 
and,  4)  identification  of  occupational  stereotypes. 

As  suggested  by  the  evidence  of  implicit  recognition 
of  face  identity  in  prosopagnosia,  direct  measures  of  any 
of  the  above  domains  of  face  processing  may  be 
insufficient  to  fully  evaluate  the  contents  of  memory  or 
the  status  of  the  memory  representations.   Indirect  tests 
may  provide  evidence  that  the  contents  of  memory  are 
intact  but  unavailable  to  conscious  access  or  that,  in 
fact,  the  representations  are  functionally  disrupted. 
Additionally,  the  extension  of  the  dissociations  between 
affective  expression  and  identity  processing  to  indirect 
measures  would  be  important  support  for  the  view  that 
different  mechanisms  underlie  those  functions.   Thus 
indirect  tests  have  also  been  included. 

These  tasks  were  based  on  Young,  Ellis,  Flude, 
McWeeny,  and  Hay's  (1986)  name  categorization  interference 
paradigm  which  formed  the  methodological  basis  for  DeHaan 
et  al.'s  (1986)  experiment  with  a  prosopagnosic.   As  in 
DeHaan  et  al. 's  (1986)  study,  Young,  Ellis,  Flude, 
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McWeeny,  and  Hay  (1986)  presented  familiar  faces  paired 
with  a  name  in  a  speech  bubble  which  either  belonged  to 
the  person  shown,  a  different  person  from  the  same 
occupational  category  as  the  person  shown,  or  a  different 
person  from  a  different  occupational  category.   The 
subjects  were  asked  to  categorize  names  in  terms  of 
occupational  category  and  vocal  response  latency  was 
measured.   The  presence  of  the  face  interfered  with  name 
categorization  but  only  when  the  face  and  name  were  from 
different  categories.   Thus,  with  normals,  the  knowledge 
that  the  person  named  was  from  a  different  occupational 
category  than  the  person  pictured  (Incongruent  condition) 
interfered  with  their  ability  to  classify  the  name  in 
terms  of  occupation  relative  to  the  condition  in  which  the 
face  and  name  were  of  the  same  person  (Congruent 
condition) .   The  performance  of  prosopagnosics  (DeHaan  et 
al.,  1986,  in  press;  see  earlier  discussion)  on  this  task 
indicates  that  the  conscious  ability  to  name  or  categorize 
the  faces  is  not  necessary  for  normal  performance. 

Thus,  semantic  knowledge  about  the  person  pictured 
influences  the  amount  of  time  it  takes  to  semantically 
categorize  the  name  with  which  it  was  presented  as 
indicated  by  a  Congruent  condition  reaction  time  that  is 
faster  than  the  Incongruent  condition  reaction  time.   When 
this  effect  occurs  in  association  with  evidence  that  the 
ability  to  directly  categorize  the  face  along  the  same 
semantic  dimension  is  compromised,  it  constitutes  evidence 
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that  the  relevant  face  and  semantic  representations  are 
none-the-less  intact.   When  a  person  is  impaired  on  both 
direct  and  indirect  tasks  the  interpretation  is  more 
complex.3  The  inference  that  failure  on  both  direct  and 
indirect  tasks  of  the  same  ability  in  a  head  injured 
patient  indicates  that  the  relevant  representations  are 
globally  unavailable  is  not  logically  tenable  by  itself 
and  can  never  be  proven  unequivocally.   However,  it  may  be 
possible  to  generate  enough  circumstantial  evidence  to 
make  that  interpretation  viable. 

Hypotheses 

Direct  Tests 

Based  on  the  literature  reviewed  above  we  can  make 
two  predictions  concerning  the  outcome  for  measures  of 
direct  access  to  facial  identity,  expression,  personality 
stereotype,  and  occupational  stereotype  information  (see 
Table  1-1) .   First,  since  NHD  and  LHD  patients  do  not 

3  Roediger  (1990)  has  pointed  out  that  poor  performance 
on  indirect  tasks  can  occur  because  the  initial  mode  of 
processing  of  a  stimulus  is  different  from  its  mode  of 
presentation  at  test.   For  example,  when  the  target 
information  is  initially  processed  conceptually,  in  terms 
of  its  meaning,  while  the  indirect  task  makes  significant 
use  of  the  perceptual  features  of  the  target  then 
performance  on  the  indirect  task  may  be  worse  relative  to 
direct  task  performance  (e.g.,  Jacoby,  1983).   On  the 
other  hand,  performance  on  one  indirect  task  can  be 
impaired  relative  to  performance  on  another  indirect  task 
if  the  stimuli  used  in  the  initial  exposure  are  different 
in  form  on  the  test  (e.g.,  initial  exposure  to  a  picture 
of  a  house,  then  test  with  the  word  "house"  compared  to 
testing  with  the  picture  of  the  house;  e.g.,  Weldon  & 
Roediger,  1987,  experiment  4). 
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typically  show  impairment  on  direct  tests  of  face 
processing  ability,  we  expect  that  these  two  groups  will 
perform  normally  on  all  four  measures.   Second,  we  expect 
that  RHD  patients  will  be  impaired  in  processing  facial 
expression  and  unimpaired  on  tests  of  facial  identity 
recognition;  the  converse  should  be  true  for 
prosopagnosics.   Thus,  for  the  direct  tests,  only  the 
outcomes  of  the  RHD  patients  and  the  prosopagnosia  on  the 
personality  and  occupational  stereotype  identification 
tests  remain  to  be  determined. 

Table  l-l 

Outcome  Assumptions  Based  on  a  Review  of  the  Previous 
Research  for  Each  Domain  of  Face  Information 

Type  of  Test 

Subjects    Identity  Expression  Personality  Occupation 
Normal           +         +         +         + 
LHD              +          +          +  + 

RHD  +  _  ?  ? 

PA  +  ?  ? 

Note..   LHD  =  left  hemisphere  disease  patients;  RHD  =  right 
hemisphere  disease  patients;  PA  =  prosopagnosia. 

In  an  attempt  to  be  comprehensive  one  could  generate 
all  the  possible  outcomes  for  the  two  groups  on  the 
remaining  two  tests.   However,  doing  so  would  likely  add 
little  to  our  understanding  of  this  issue.   The 
alternative  is  to  describe  and  test  the  model (s)  which 
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seem(s)  most  theoretically  and  intuitively  sound.   From  a 
theoretical  perspective,  Bruce  and  Young  (1986)  argue  that 
judgements  concerning  nonobservable  attributes  (e.g., 
facial  stereotypes)  are  based  on  the  information  contained 
in  the  Visually-derived  Semantic  Codes  and  that  all  face 
processing  systems  contribute  to  their  creation.   If  their 
view  is  accurate,  then  intuitively  it  seems  that  the 
expression  processing  system  would  be  the  primary 
contributor  of  information  to  the  Visually-derived 
semantic  codes  underlying  personality  stereotype 
identification  while  the  identity  processing  system  would 
supply  significantly  more  information  for  the  creation  of 
the  codes  which  support  occupational  stereotype  judgments. 
The  model  depicting  these  relationships  is  presented  in 
Figure  1-3.   This  intuitive  position  is  partially 
supported  by  the  data  of  Thornton  (1943)  and  Secord  (1958) 
who  report  that  facial  expression  made  an  important  (but 
not  the  only)  contribution  to  personality  attribution. 

In  concrete  terms  this  model  suggests  that  we  apply 
certain  personality  descriptors  to  unknown  persons  based 
on  their  facial  expression.   That  is,  because  he/she  is 
smiling  we  may  assume  he/she  is  friendly  or  kind.   On  the 
other  hand,  if  he/she  is  frowning  we  may  make  more 
negative  personality  inferences  about  them.   Similarly,  we 
may  infer  that  someone  looks  like  they  belong  to  a 
particular  occupational  category  because  he/she  is  similar 
in  appearance  to  someone  we  have  encountered,  either  in 
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person  or  through  the  media,  who  works  in  that  job  (i.e., 
call  someone  a  laborer  because  he  looks  like  your 
construction  worker  cousin  or  Archie  Bunker) .   Thus,  the 
model  in  Figure  3-1  suggests  the  RHD  patients  will  be 
impaired  both  on  judgement  of  facial  expression  and 
personality  while  remaining  unimpaired  on  tests  of 
identity  recognition  and  occupational  stereotype  judgment. 
The  prosopagnosia  of  course,  should  show  the  opposite 
pattern. 

Indirect  Tests 

To  the  extent  that  the  relevant  facial 
representations  are  disrupted,  performance  on  both  the 
direct  and  indirect  measures  tapping  the  ability  to 
process  that  type  of  facial  stimulus  will  be  impaired. 
For  example,  Bowers  and  Heilman  (1984)  have  suggested  that 
failure  of  right-hemisphere  patients  to  overtly  categorize 
facial  expression  may  result  from  destruction  or 
dysfunction  of  the  facial  expression  representations.   If 
this  is  the  case  then  failure  on  both  direct  and  indirect 
expression  recognition  tests  should  be  observed.   If,  on 
the  other  hand,  the  representations  are  intact,  right- 
hemisphere  patients  should  perform  "normally"  on  the 
indirect  expression  tests  yet  remain  impaired  on  the 
direct  measures. 

A  corollary  of  the  above  hypothesis  is  that  if  two 
abilities  (e.g.,  famous  face  recognition  and  stereotype 
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Figure  1-2.   Hypothetical  cognitive  model  of  face 
processing. 
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identification)  are  based  on  the  same  information, 
performance  on  measures  of  the  two  abilities  should  be 
correlated.   For  example,  since  the  disability  in 
prosopagnosia  appears  to  be  one  of  conscious  access  to 
intact  facial  representations,  if  either  or  both  of  the 
stereotype  processing  abilities  is  supported  by  the 
identity  processing  system  then  performance  on  indirect 
measures  of  that  stereotype  processing  ability  should  be 
unimpaired.   If,  on  the  other  hand,  the  stereotype 
processing  ability  requires  access  to  expression 
representations  which  are  dysfunctional,  thus  impairing 
performance  on  indirect  expression  tests,  that  stereotype 
processing  ability  should  be  likewise  impaired. 
Consequently,  we  predict  that  the  RHD  patients  should 
remain  unimpaired  on  the  identity  and  occupational 
stereotype  tasks,  and  should  be  impaired  on  the 
personality  and  expression  tasks  if  the  contents  of  the 
Expression  system  are  unusable,  otherwise  they  should 
perform  normally.   The  prosopagnosic  should  perform 
normally  on  all  the  indirect  tasks. 


CHAPTER  2 
METHODS  AND  RESULTS 

Methods 

Subjects 

Prosopacrnosic  Patient.   L.F.  (who  has  been  reported 
frequently;  e.g.,  Bauer  1982,  1984;  Bauer  &  Trobe,  1984; 
Greve  &  Bauer,  1989,  1990)  is  a  47-year-old  male  with  16 
years  of  education  who,  in  1979,  sustained  bilateral 
occipitotemporal  hematomas  as  the  result  of  a  motorcycle 
accident  which  left  him  with  profound  and  stable 
prosopagnosia,  decreased  color  vision,  an  altitudinal 
hemianopia  with  a  left  inferior  congruous  quadrantanopia, 
and  decreased  emotional  responsiveness  to  visual  stimuli. 
See  Table  2-1  for  a  comparison  of  Our  prosopagnosias  age, 
education,  WAIS-R  Vocabulary  Scaled  Score,  and  time  post 
injury  (TPI)  with  the  other  patient  and  control  groups. 

Unilateral  Stroke  Patients.   The  stroke  patients  were 
ten  right  hemisphere  damaged  patients  (RHD;  mean  age  =  64.0, 
sd  =  5.14;  mean  education  =  12.0,  sd  =  3.62)  and  ten  left 
hemisphere  damaged  patients  (LHD;  mean  age  =  61.0,  sd  = 
8.53;  mean  education  =12.6,  sd  =  2.75)  who  were 
participants  in  ongoing  neuropsychological  studies  at  the 
Gainesville  Veterans  Administration  Medical  Center.   All 
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Table  2-1 

Comparisons  of  Patient  and  Control  Groups  on  Demographic 
Variables.  WAIS-R  Vocabulary  Score,  and  Time  Post  Iniurv 
(TPI)  ' * 


Group 
Young 

L.F. 

Older 

LHD 

RHD 
abc 


1 
sd 


in 

sd 

i 

sd 

a 

sd 


Age 

43.13a 
2.69 


47 


ab 


65.80 
5.02 

61.00 
8.54 

64.00 
5.14 


Variable 
Education   Vocabulary 


16.46a 
2.32 

16ab 

14.73ab 
2.81 

12.60b 
2.76 

12.00b 
3.62 


13.60a 
2.97 


13 


ab 


12.64 
2.84 


ab 


8.10( 
2.23 

10.50 
2.55 


be 


TPI 
N/A 

129. 0a 

N/A 

98.  la 
87.6 

43. 4a 
64.6 


Within  each  column,  groups  with  the  same  letter  are  not 
significantly  different  at  p  <  .05. 


patients  had  sustained  a  single  unilateral  stroke,  or  if  a 
second  stroke  occurred  it  included  the  area  of  the  original 
stroke.  No  patients  with  lesions  of  two  or  more  areas  of 
the  brain  were  included.   Table  2-1  provides  specific 
demographic  data  for  these  subject  compared  to  control 
subjects  and  Table  2-2  lists  relevant  demographic  data  and 
lesion  location  for  each  stroke  patient. 

Normal  Controls.   Fifteen  adults  aged  40-50  (Young; 
mean  age  =  4  3.13,  sd  =  2.69)  were  recruited  from  the 
community  to  serve  as  controls  for  the  prosopagnosia  and 
fifteen  adults  aged  60-70  (Older;  mean  age  =  65.8,  sd  = 
5.02),  also  from  the  community,  served  as  controls  for  the 
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Table  2-2 

Demographic  and  Lesion  Locationl  Data  for  Individual  Stroke 

Patients  " 


Left  Hemisphere  Disease  Patients 

Patient  Age   Ed  Sex   TPI       F    P    T 

LI 
L2 
L3 
L4 
L5 


L6 
L7 
L8 
L9 

L10 


52 

14 

F 

18 

63 

12 

M 

276 

56 

7 

M 

11 

60 

13 

M 

33 

73 

14 

M 

143 

65 

15 

M 

11 

74 

14 

M 

83 

57 

16 

M 

192 

47 

12 

M 

84 

63 

9 

M 

120 

+  + 

o    o  o    o 

+   +  +   + 

o    o  o    o 

+  + 

+ 

+  +   + 

+   +  + 

+   +  + 

+   +  + 


Right  Hemisphere  Disease  Patients 


Patient  Age   Ed  Sex   TPI 


Rl 

R2 
R3 
R4 
R5 

R6 
R7 
R8 
R9 
RIO 


66 

8 

M 

12 

68 

11 

M 

20 

55 

12 

M 

6 

63 

12 

M 

162 

67 

16 

M 

38 

67 

13 

M 

13 

55 

8 

M 

8 

65 

12 

M 

7 

64 

8 

M 

1 

70 

19 

M 

167 

+ 

o 

+ 
+ 

+ 
+ 

o 

+ 

+ 


+ 
+ 
o 

+ 
+ 

+ 
+ 
o 

+ 

+ 


+ 
+ 
o 

+ 
+ 

+ 
+ 

o 

+ 

+ 


Noje.   TPI  =  time  post  injury;  F  =  frontal;  P  =  parietal;  T 
=  temporal;  0  =  occipital 

Lesion  location  refers  to  the  major  brain  structures 
involved  in  the  stroke.   Size  of  lesion  is  not  implied  by 
the  number  of  structures  involved.  (■+•  means  that  structure 
contains  part  of  the  lesion;  'o'  means  the  lesion  has  not 
been  localized  beyond  the  hemisphere  level) 


stroke  patients.   All  participants  were  born  and  raised  in 
the  United  States  which  insured  a  relatively  circumscribed 
cultural  base. 


52 


Group  Comparisons.   Individual  one-way  ANOVA's  were 
conducted  to  evaluate  group  effects  for  age,  education, 
WAIS-R  Vocabulary  scaled  score,  and  TPI.   A  significant 
Group  effect  was  found  for  age  (F  [3,46]  =53.15,  p  =  .0001) 
with  the  Ryan-Einot-Gabriel-Welsh  Multiple  F  post  hoc  test 
(REGWF;  Ryan,  1959,  1960;  Einot  &  Gabriel,  1975;  Welsch, 
1977)  indicating  that  the  Young  control  group  was,  in  fact, 
significantly  younger  than  the  Older  control  group  and  both 
stroke  groups.   No  differences  were  found  between  the  Older 
control  group  and  the  two  stroke  groups.   L.F.'s  age  was  not 
significantly  different  from  the  Young  Control  group.1 
Significant  Group  differences  were  found  for  education  (F 
[3,46]  =  6.37,  p  =  .0011)  with  the  REGWF  indicating  that  the 
two  control  groups  were  not  significantly  different  from 
each  other,  and  that  the  Younger  control  group  was 
significantly  better  educated  than  the  two  stroke  groups. 
Educational  background  of  the  Older  control  group  and  the 
two  stroke  groups  did  not  differ.   L.F.  also  did  not  differ 
from  the  Young  Control  group.   A  significant  group  effect  (F 
[3,45]  =  9.47,  p  =  .oooi)2  was  also  found  for  WAIS-R 

Except  where  indicated,  L.F.'s  scores  were  compared  to 
the  means  of  the  Younger  control  group  using  95%  confidence 
intervals  derived  from  the  formula:   CI  =  m  +  ts;  where  m  = 
sample  mean,  t  =  the  t-value  for  a  give  alpha  level  divided 
toy  2,  and  s  =  the  sample  standard  deviation.   Confidence 
intervals  were  calculated  using  the  transformed  data  and 
reconverted  to  original  units  for  presentation. 

One  Older  Control  subject  who  had  worked  as  a 
psychological  technician  and  who  was  familiar  with  the  WAIS- 
R  was  not  given  the  Vocabulary  subtest. 
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Vocabulary  scaled  scores.   The  REGWF  indicated  that  the  two 
control  groups  did  not  differ,  the  Older  control  group  and 
the  RHD  patients  did  not  differ,  and  the  two  stroke  groups 
did  not  differ.   Again,  L.F.  did  not  differ  significantly 
from  his  control  group.   Finally,  the  two  stroke  groups  did 
not  differ  significantly  in  months  since  injury  (t  =  1.5893, 
p  =  .1294).   Nor  was  L.F. 's  TPI  significantly  different  from 
the  stroke  patients. 

To  summarize  the  findings  of  this  set  of  analyses,  the 
Younger  control  group  and  L.F.  did  not  significantly  differ 
on  any  of  the  three  variables.   Additionally,  the  Older 
control  group  did  not  differ  significantly  from  the  two 
stroke  groups  on  age  or  education,  but  did  differ  from  the 
LHD  group  on  WAIS-R  Vocabulary  scaled  score.   However,  the 
RHD  patients  did  not  differ  significantly  from  the  LHD 
patients  on  vocabulary  score.   The  patient  groups  did  not 
differ  in  TPI.   Thus  the  patients  are  well  matched  to  their 
respective  control  groups. 

Tests  of  Face  Memory  and  Perception 

Milner  Facial  Recognition  Test.,   in  the  Milner  Facial 
Recognition  Test  (Milner,  19  68)  the  subject  was  instructed 
to  study  an  array  of  12  unfamiliar  male  and  female  faces  for 
45  seconds.   Following  a  distraction  period  of  90  seconds 
the  subject  was  presented  with  an  array  of  25  faces  which 
contained  the  original  12.   The  subject's  task  was  to  select 
the  twelve  faces  he/she  remembered  from  the  original  array. 
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Test  of  Facial  Recognition-Short  Form.   The  Test  of 
Facial  Recognition-Short  Form  (Levin,  Hamsher,  &  Benton, 
1975)  is  a  test  of  face  perception,  rather  than  memory,  in 
which  the  subject  was  presented  with  a  single  front  view  of 
a  face  which  he/she  must  match  with  one  face  in  an  array  of 
six  faces.   The  first  six  arrays  contained  one  view  which 
matched  the  stimulus  face  exactly.   The  arrays  of  the 
remaining  seven  items  contained  three  photographs  of  the 
stimulus  person  taken  under  different  lighting  conditions  or 
from  a  different  angle.   For  these  items  the  subject 
selected  the  three  faces  which  were  photographs  of  the  same 
stimulus  person.   The  total  score  is  the  number  of  correct 
out  of  54  after  correction  for  age  and  education. 

Identity  Discrimination.   Identity  Discrimination  is 
the  first  subtest  of  the  Florida  Facial  Affect  Test  (see 
below)  and  consists  of  twenty  vertically  arranged  pairs  of 
female  faces  with  neutral  expressions  and  whose  hair  is 
covered  with  a  surgical  cap.   Half  of  the  pairs  consist  of 
identical  photographs  of  the  same  person  and  half  consist  of 
photographs  of  two  different  persons.   The  subject's  task  is 
to  indicate  whether  the  photographs  are  of  the  same  or 
different  persons. 

Tests  of  Direct  Access  to  Face  Information 

Florida  Facial  Affect  Test.   The  Florida  Facial  Affect 
Test  (FFAT)  is  part  of  the  Florida  Affect  Battery-Revised 
(Blonder,  Bowers,  &  Heilman,  1991)   which  was  designed  to 


55 


assess  receptive  processing  of  emotional  faces  and  prosody, 
and  consists  of  three  parts.   Part  I,  the  Florida  Facial 
Affect  Test,  is  comprised  of  five  face  perception  subtests. 
Subtest  1  was  described  above.   Subtest  2  (Facial  Affect 
Discrimination)  measures  the  patient's  ability  to 
discriminate  emotional  facial  expressions  across  different 
persons.   Twenty  pairs  of  vertically  arranged  faces  are 
presented.   The  two  faces  in  each  pair  are  never  the  same 
person  but  for  half  the  pairs,  the  two  people  have  the  same 
expression  and  for  half  they  have  different  expressions. 
The  subject's  task  is  to  indicate  whether  the  facial 
expressions  are  the  same  or  different.   In  Subtest  3  (Facial 
Affect  Naming)  twenty  individual  faces  with  happy,  sad, 
angry,  frightened,  or  neutral  expressions  are  present  to  the 
patient  who  must  then  name  the  emotional  expression  on  the 
face.   In  Subtest  4  (Facial  Affect  Selection)  the  patient 
must  select  from  a  set  of  five  faces  the  one  face  bearing 
the  expression  named  by  the  examiner.   Finally,  in  Subtest  5 
(Facial  Affect  Matching)  the  patient  must  select  the  face 
among  a  set  of  five  which  bears  the  same  expression  as  a 
stimulus  face. 

Stereotype  and  Identity  Rating  Tests.   Three  rating 
tests  were  specifically  designed  for  this  study  to  measure 
direct  access  to  occupational  and  personality  stereotype  and 
face  identity  information.   The  Occupational  and  Personality 
Stereotype  rating  tests  each  consisted  of  10  faces  presented 
twice,  once  each  with  its  "correct"  category  and  "incorrect" 
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category.   The  "correct"  category  was  the  one  into  which  it 
was  placed  most  freguently  by  an  independent  sample  of 
subjects  while  the  "incorrect"  category  was  the  one  into 
which  it  was  placed  least  frequently  (see  Appendix  A  for 
details) .   The  test  of  face  identity  contained  10  famous 
faces  presented  twice,  once  with  its  correct  name  and  once 
with  the  name  of  another  person  famous  at  about  the  same 
time  but  from  a  different  occupational  category.   In  all 
tests  half  of  the  faces  were  paired  first  with  the  correct 
label  and  half  with  the  incorrect  label. 

The  subject's  task  was  to  rate  how  well  each  face  and 
its  associated  label  (occupational  category,  personality 
descriptor,  or  name,  depending  on  the  test)  matched  using  a 
9-point  Likert  scale.   Specifically,  in  the  Occupational 
Stereotype  Rating  test  the  subjects  rated  how  much  they 
thought  the  person  shown  looked  like  he  belonged  to  the 
associated  occupational  category  (1  =  "very  much  no";  9  = 
"very  much  yes").   In  the  Personality  Stereotype  Rating  test 
the  subjects  rated  how  much  they  thought  the  person  shown 
would  be  described  using  the  personality  descriptor 
presented  (again,  1  =  "very  much  no";  9  =  "very  much  yes"). 
Finally,  on  the  Identity  Rating  test,  the  subjects  indicated 
how  confident  they  were  that  the  face  and  name  went  together 
(1  =  "very  confident  no";  9  =  "very  confident  yes").   Thus, 
if  a  subject  was  perfectly  accurate,  he/she  would  produce  a 
mean  of  9  for  the  10  "correct"  face-label  pairing  and  a  mean 
of  1  for  the  10  "incorrect"  face-label  pairings.   The 
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magnitude  of  the  difference  between  the  two  means  thus 
indicated  how  well  they  were  able  to  discriminate  between 
"correct"  and  "incorrect"  pairings. 

Tests  of  Indirect  Access  to  Face  Information 

The  tests  of  indirect  access  to  face  information 
consisted  of  four  interference  tasks  (Young,  Ellis,  Flude, 
McWeeny,  &  Hay,  1986)  addressing  access  to  information  about 
perceived  occupational  and  personality  category  membership, 
emotional  facial  expression,  and  facial  identity.   All  four 
tasks  consisted  of  40  trials  (10  congruent,  10  incongruent, 
20  control)  with  five  practice  trials  preceding  each  test. 
In  the  Congruent  Condition,  the  label  following  the  facial 
photograph  was  consistent  with  the  face.   For  example,  for 
the  Occupation-Category  and  the  Personality-Descriptor 
Interference  Tasks,  the  category  or  descriptor  presented 
would  be  the  one  into  which  the  face  was  placed  most 
frequently  (see  Appendix  A) ;  in  the  Expression-Label 
Interference  Task,  the  emotional  state  of  the  stimulus 
person  as  implied  by  her  expression  would  be  accurately 
described  by  the  word  which  followed  the  photograph  (e.g.,  a 
smiling  face  would  be  followed  by  the  word  "happy") ; 
finally,  in  the  Face-Identitv  Interference  TasVr  a 
photograph  of  a  famous  person  would  be  followed  by  that 
person's  name  (e.g.,  a  photograph  of  Lyndon  Johnson  would  be 
followed  by  the  name  "Lyndon  Johnson") .   in  the  Inconaruent 
Condition,  the  face  and  label  did  not  match.   In  the  Control 
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Condition,  the  face  was  replaced  with  a  blank  gray  rectangle 
with  the  same  dimensions  as  the  face  photographs.   Each  gray- 
blank  was  followed  by  one  of  the  labels  used  in  the  relevant 
test  such  that  each  label  paired  with  a  photograph  appeared 
at  least  once  with  a  blank.   Trials  of  each  condition  were 
distributed  in  a  pseudo-random  order  throughout  the  test 
such  that  half  the  faces  were  presented  in  the  congruent 
condition  first. 

All  interference  test  stimuli  were  aligned  such  that 
the  fixation  dot,  eyes  of  the  face,  and  word  were  all  at  the 
same  vertical  position  on  the  tachistoscope  card,  thus 
allowing  central  fixation  without  scanning  during  stimulus 
presentation.   The  stimuli  were  presented  on  a  Gerbrands 
G1135  (T-4A)  four-field  tachistoscope  with  a  G1151  Gerbrands 
Automatic  Card  Changer  and  reaction  time  was  measured  with  a 
voice  activated  millisecond  timer.   A  trial  consisted  of  a 
500ms  presentation  of  the  fixation  dot,  followed  by  a  face 
or  blank  for  500ms,  after  which  the  label  (or  name)  was 
presented  for  3000ms.   For  the  Occupation,  Personality,  and 
Identity  tasks  the  subject  would  "yes"  or  "no"  (based  upon 
criteria  described  below)  upon  the  appearance  of  the  word. 
For  the  Expression  task  the  word  was  simply  read  as  quickly 
as  possible.   The  subjects  were  always  instructed  to  focus 
on  the  word,  ignoring  the  facial  stimuli  (including  the 
blanks) . 

Decisions  were  based  on  the  following  criteria.   For 
the  Face-Occupation  Category  Interference  task,  subjects 
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were  to  say  "yes"  if  the  occupational  category  was  an 
athletic  job  (quarterback,  shortstop)  and  "no"  for  any  other 
occupation  (accountant,  doctor,  laborer,  truck  driver) .   For 
the  Face-Personality  Descriptor  task  they  said  "yes"  if  the 
word  described  a  "bad  guy"  (aggressive,  intolerant)  and  "no" 
if  it  described  anyone  else  (kind,  sociable,  shy) .   In  the 
Expression-Label  Interference  task,  subjects  simply  read  the 
emotion  label  as  it  appeared  (rather  than  making  a  decision 
about  it,  as  in  the  other  tests) .   Finally,  in  the  Face- 
Identity  Interference  task,  they  responded  "yes"  when  the 
name  presented  was  that  of  a  politician. 

General  Procedure 

Subjects  entered  the  laboratory  and  completed  the 
informed  consent  form.   They  were  given  the  instructions  and 
allowed  to  review  the  words  for  each  interference  task 
immediately  prior  to  the  administration  of  each.   Following 
the  completion  of  the  interference  tasks,  the  Vocabulary 
subtest  from  the  Wechsler  Adult  Intelligence  Scale-Revised 
(WAIS-R;  Wechsler,  1981)  was  completed.  The  face  memory  and 
perception  tests  and  the  tests  of  direct  access  to  face 
information  were  administered  last.   The  following  is  a 
summary  of  the  order  of  test  administration:   1)  Face- 
Occupation  Category  Interference;  2)  Face-Personality 
Descriptor  Interference;  3)  Expression-Label  Interference; 
4)  Face-Identity  Interference;  5)  WAIS-R  Vocabulary;  6) 
Milner  Facial  Recognition  Test;  7)  Benton  Test  of  Facial 
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Recognition;  8)  Occupation  Stereotype  Rating;  9)  Personality 
Stereotype  Rating;  10)  Face  Identity  Rating;  and,  11) 
Florida  Facial  Affect  Test.   Following  completion  of  all 
tests  the  subjects  were  debriefed.   All  control  subjects  and 
stroke  patients  were  tested  once.   L.F.  was  tested  four 
times  to  ensure  a  more  reliable  evaluation. 

Results3 

Tests  of  Face  Memory  and  Perception 

The  scores  for  the  Milner  Facial  Recognition  Test 
(Milner;  number  of  correct  recognitions  out  of  12) ,  Benton 
Test  of  Facial  Recognition  (Benton;  mean  corrected  long  form 
score) ,  and  the  FFAT  Identity  Discrimination  Subtest 
(percent  correct)  were  analyzed  in  separate  one-way  (Group) 
ANOVAs.   A  significant  group  effect  was  found  for  the  Milner 
score  (F  [3,46]  =  3.71,  p  =  .0180)  with  the  REGWF  indicating 
that  the  two  stroke  groups  did  not  significantly  differ,  nor 
were  there  differences  among  the  two  control  groups  and  the 
LHD  group.   However,  the  RHD  group  performed  significantly 
worse  than  the  two  control  groups.   L.F. 's  performance  on 
the  Milner  was  in  the  impaired  range  according  to  Milner' s 
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All  descriptive  statistics  and  analyses  of  variance 
(ANOVA)  were  computed  using  SAS  Version  6  (SAS  Institute, 
Inc.)  on  a  Compac  386  personal  computer.   Scores  represented 
as  proportions  (Benton,  Milner,  and  all  FFAT  scores)  were 
transformed  using  the  arcsin  square-root  transformation  to 
stabilize  the  variance  (Neter,  Wasserman,  &  Kutner,  1985) . 
All  reaction  times  were  log  transformed  to  reduce  skewness 
(Neter,  Wasserman,  &  Kutner,  1985) .   All  transformed 
variables  were  reconverted  to  the  original  units  for 
presentation  purposes. 
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suggested  cut-offs  (Milner,  1968) .   For  the  Benton, 
significant  differences  were  also  found,  F  (3,46)  =  15.18,  p 
=  .0001.   The  REGWF  indicated  that  the  RHD  patients 
performed  significantly  worse  than  all  other  groups  and  that 
the  LHD  patients  performed  worse  than  the  Younger  controls. 
On  the  Benton,  L.F.  performed  within  the  normal  range 
according  to  Benton's  norms  (Benton,  Hamsher,  Varney,  & 
Spreen,  1983).   On  the  second  test  of  face  perception,  FFAT 
Identity  Discrimination,  the  RHD  group  was  significantly 
worse  (F  [3,46]  =  11.99,  p  =  .0001)  than  the  other  three 
groups  and  L.F.  (who  was  100%  correct)  did  not  differ  from 
the  controls  or  the  LHD  group.   Thus,  the  RHD  patients  were 
impaired  relative  to  the  LHD  and  NHD  subjects  on  all  three 
tests,  while  the  prosopagnosia  was  only  impaired  on  the  test 
of  face  memory.   Clearly,  basic  face  perception  is  a  problem 
for  the  RHD  patients.   See  Table  2-3  for  details. 


Table  2-3 

Means  for  the  Tests  of  Face  Memory  and  Perception 


Group 

Younger 

L.F. 

Older 

LHD 

RHD 


Milner 
8.40  (1.50)a 
7.00  (1.00)b 
8.60  (1.55)a 
7.60  (1.17)a 
6.80  (1.55)b 


FFAT  Identity 
Benton      Discrimination 

48.60  (3.69)a  98  (3.16)a 

43.50  (3.00)a  100  (0.00)a 

47.07  (2.87)ab  96  (5.49)a 

43.80  (4.69)b  93  (6.75)a 

36.80  (5.13)c  78  (16.1)b 


*  column  means  with  the  same  letter  are  not  significantly 
different  at  alpha  <  .05. 
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Tests  of  Direct  Access  to  Face  Information 

Florida  Facial  Affect  Test.   The  remainder  of  the  FFAT 
subtests  (Affect  Discrimination,  Naming,  Selection,  and 
Matching)  address  affective  processing  and  were  submitted  to 
a  4  (Group)  x  4  (Subtest)  mixed-block  ANOVA  which  revealed  a 
significant  Group  by  Subtest  interaction,  F  [9,138]  =  3.06, 
p  =  .0023.   Follow-up  ANOVAs  and  REGWFs  evaluating  group 
differences  on  each  subtest  indicated  that  for  Affect 
Discrimination  and  Affect  Naming  the  Control  groups 
performed  significantly  better  than  the  stroke  groups  (F 
[3,46]  =  13.10,  p  =  .0001  and  F  [3,46]  =  8.15,  p  =  .0002, 
respectively).   For  both  tests,  L.F.  did  not  differ 
significantly  from  his  control  group.   For  Affect  Selection, 
the  RHD  group  performed  significantly  worse  than  the  LHD 
group  and   from  controls,  F  (3,46)  =  14.44,  p  =  .0001,  and 
L.F.  performed  significantly  worse  than  the  Younger  Control 
group.   Finally,  for  Affect  Matching,  the  RHD  group  was 
significantly  worse  than  the  LHD  group  which  was 
significantly  worse  than  the  control  groups,  F  (3,46)  = 
19.61,  p  =  .0001.   Again,  L.F.  did  not  differ  from  the 
Younger  control  group. 

When  Subtest  differences  were  evaluated  within  each 
Group  the  following  results  occurred.   The  Young  control 
group  scored  significantly  higher  on  Affect  Selection  than 
on  Affect  Matching  which  was  significantly  higher  than  both 
Affect  Discrimination  and  Affect  Naming  (F  [3,42]  =  11.06,  p 
=  .0001).   For  the  Older  control  group  only  Affect  Selection 
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and  Affect  Discrimination  differed  significantly,  with 
Affect  Selection  being  higher  (F  [3,42]  =  3.68,  p  =  .0194). 
For  the  LHD  patients  Affect  Selection  was  significantly 
higher  than  the  other  subtests  (F  [3,27]  =  11.19,  p  = 
.0001).   Finally,  for  the  RHD  patients  Affect  Selection  was 
performed  significantly  better  than  Affect  Discrimination 
and  Affect  Matching  and  Affect  Naming  was  performed 
significantly  better  than  Affect  Matching.   Refer  to  Table 
2-4  for  a  summary  of  these  findings.   In  general,  the 
prosopagnosic  was  unimpaired  on  these  tests  while  the  RHD 
patients  differed  from  all  other  groups  on  Affect  Selection 

Table  2-4 

Mean  Percent  Correct  for  the  Florida  Facial  Affect  Test 
Affect  Discrimination.  Naming.  Selection,  and  Matching 
Subtests 


Group 
Younger 

L.F. 

Older 

LHD 
RHD 


21 
sd 

S 
sd 

H 
sd 


sd 


sd 


Discrim. 

93.0ax 
6.21 

87.  5X 

6.45 

90.7ax 
8.42 

79.5aY 
6.43 

71.5a°y 
12.7 


Subtest 
Naming    Selection 


92.7ax 
6.23 

87.  5X 

6.45 

95.3abx 
5.81 

82.5^ 
13.79 

so.5aby 

8.96 


bx 


99.3 
1.76 

93. 8X 

4.79 


bx 


97.3 
4.17 

94.0bx 
8.10 

83.0bY 
12.95 


Matching 

96. 7°* 
4.08 

85.  0X 
4.08 

93.0abx 
9.02 

85. 0** 
10.00 

63.5CZ 

15.47 


xyz  column  means  with  the  same  letter  are  not  significantly 
different  at  alpha  <  .05 

3  foe 

row  means  with  the  same  letter  are  not  significantly 

different  at  alpha  <  .05 


(■A 


and  Affect  Matching.   Thus,  on  direct  tests  of  expression 
processing  the  prosopagnosic  was  relatively  unimpaired  while 
the  RHD  patients  were  relatively  impaired.   Figure  2-1 
presents  these  findings  graphically. 

Occupational  Stereotype  Rating  Test.   The  mean  rating 
for  correct  pairings  and  the  mean  rating  for  incorrect 
pairings  were  submitted  to  a  4  (Group)  x  2  (Condition) 
mixed-block  ANOVA  for  each  test.4   (See  Table  2-5  for 
overall  results  of  this  analysis  and  Figure  2-2  for 
graphical  presentation.)   For  the  Occupation  Stereotype 
Rating  test  there  were  significant  main  effects  of  Group  (F 
[3,45]  =  3.68,  p  =  .0188)  and  Condition  (F  [1,45]  =  155.40, 
p  =  .0001)  but  the  Group  by  Condition  interaction  was  not 
significant  (F  [3,45]  =  1.99,  p  =  .1287).   Post  hoc  testing 
indicated  that,  as  expected,  the  Correct  condition  was 
yielded  significantly  larger  values  than  the  Incorrect 
condition  across  groups  indicating  that  all  subjects  were 
able  to  discriminate  the  correct  from  incorrect  pairings. 
Additionally,  the  overall  ratings  for  the  Younger  control 
group  were  significantly  higher  than  those  for  the  Older 
control  group,  but  neither  control  group  differed 
significantly  from  the  stroke  groups.   L.F.'s  mean  rating 
for  the  Correct  condition  (5.38)  was  significantly  lower 
than  that  of  the  Younger  control  subjects  (95%  CI:  6.05  to 


One  LHD  patient  was  unable  to  complete  the  Occupation  and 
Personality  Stereotype  Rating  tests  because  of  comprehension 
difficulties,  and  was  not  included  in  these  analyses. 
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Discrimination* 


Naming*  Selection 

FFAT  Subtests 


Matching  *# 


Young  Controls 
LHD  Patients 


Subject  Group 
Prosopagnosic 
RHD  Patients 


-*-    Old  Controls 


Figure  2-1.  Performance  on  the  FFAT  Affect  Discrimination, 
Naming,  Selection,  and  Matching  Subtests.  *  =  RHD  <  LHD;  # 
=  stroke  patients  <  controls 


8.83)   while  his  mean  rating  for  the  Incorrect  condition 
fell  within  the  95%  CI  for  the  Younger  control  group  (95% 
CI:   1.49  to  6.85).   In  fact,  both  of  L.F.'s  scores  fell 
within  the  95%  CI  for  the  Incorrect  condition  suggesting 
that  there  was  no  significant  difference  between  the  two. 
L.F.  was  assessed  four  times  and  t-tests  comparing  the 
Correct  to  Incorrect  condition  were  never  significant  (see 
Table  2-6)  at  alpha  <  .05.   Thus,  only  the  prosopagnosic 
showed  impaired  ability  to  extract  occupational  stereotype 
information  from  unfamiliar  faces. 
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Table  2-5 

Simple  Effect  and  Grand  Mean  Ratings  for  the  Occupational 


Group 
Grand  Mean 

5.81a 
1.93 

5.10 
.42 

5.04b 


Sterec 

•type 

Ratinq 

Test 

Condition 

Group 

Correct 

Incorrect 

Young 

m 

7.44x 

4.17Y 

sd 

.65 

1.25 

L.F. 

m 

5.38* 

4.83* 

sd 

.31 

.33 

Old 

m 

6.67 

3.40 

sd 

1.14 

.75 

LHD 

m 

7.08 

4.37 

sd 

.91 

.87 

RHD 

m 

6.34 

4.50 

sd 

1.43 

1.23 

Condit 

:ion 

Grand 

Mean 

m 

6.92a 

4.04b 

sd 

1.10 

1.12 

Note. 

The 

interaction  in  this 

model  wa 

1.93 


5.73 
1.64 

5.42 

1.60 


ab 


ab 


alpha  <  .05. 


ab 


main  effect  means  with  the  same  letter  are  not 


significantly  different 

x^  L.F.  and  the  Younger  Control  group  share  the  same  letter 
within  a  condition  when  L.F.'s  score  falls  within  the  95%  CI 
for  that  condition 


Personality  Stereotype  Ratinq  Test.   For  the 
Personality  Rating  test,  the  Group  main  effect  was  not 
significant  (F  [3,45]  =  2.14,  p  =  .1081)  but  the  Condition 
main  effect  was  significant  (F  [1,45]  =  145.41,  p  =  .0001); 
the  Group  by  Condition  interaction  approached  significance 
(F  [3,45]  =  2.56,  p  =  .0670).   Again,  post  hoc  testing 
indicated  that  the  Correct  condition  was  significantly 
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Mean  Rating 


Young 


Prosop  Old  LHD 

Subject  Group 


Condition 
I  Correct       EESllncorrect 


RHD 


Figure  2-2.   Mean  ratings  for  the  Correct  and  Incorrect 
conditions  of  the  Direct  Occupational  Stereotype  test. 


higher  than  the  Incorrect  condition  (see  Table  2-7  and 
Figure  2-3).   L.F.'s  scores  (Correct  -  6.13;  Incorrect  = 
3.8)  fell  within  the  appropriate  95%  CI's  for  the  Younger 
control  group  (Correct:   4.40  to  8.86;  Incorrect:   1.52  to 
5.52).   The  t-tests  comparing  the  Correct  to  Incorrect 
condition  for  each  of  L.F.'s  evaluations  were  significant 
(see  Table  2-6)  a  p  <  .05.   Clearly  then,  all  groups  were 
able  to  accurately  derive  personality  information  from 
unfamiliar  faces. 

Identity  Rating  Test.  For  the  Identity  Rating  test, 
there  was  a  significant  Group  by  Condition  interaction  (F 
[3,46]  =  6.82,  p  =  .0007).   Evaluation  of  the  interaction 
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Table  2-6 

Results  of  t-Tests  Comparing  L.F.'s  Ratings  in  the  Correct 
Versus  Incorrect  Conditions  for  Each  of  the  Rating  Tests 

Occupational  Stereotype  Rating  Test 

Condition 
Correct        Incorrect 
mean   sd       mean   sd 


.4193 
.5001 
.3501 
.3278 


1  5.10  (1.52) 

2  5.40  (1.35) 

3  5.80  (1.40) 

4  5.20  (1-40) 

4.50  (1.72) 
5.00  (1.25) 
5.20  (1.40) 
4.60  (1.26) 

.8268 

.6882 

.9594 

1.0062 

Personality  Stereotvoe  Rating  Test 

Condition 
Correct        Incorrect 
mean   sd       mean   sd 


1  6.10  (0.74) 

2  5.70  (1.16) 

3  6.50  (1.84) 

4  6.20  (1.03) 

3.70 
3.90 
3.70 
3.90 

(1-34) 
(1.10) 
(1.06) 
(1.10) 

Identity  Rating  Test 

Condition 
Correct        Incorrect 

mean   sd       mean   sd 


1 
2 

3 

4 


4.88  (1.13) 

4.50  (1.07) 

5.63  (0.52) 

5.63  (0.52) 


4.29  (1.70) 

3.71  (1.89) 

5.00  (0.82) 

4.43  (1.27) 


4 
3 

4 

4 


9685 
5607 
1689 
8192 


.7782 

.9723 

1.7420 

2.3251 


0002 
0022 
0009 
0001 


4542 
3558 
1124 
0498 


indicated  that  there  was  a  significant  difference  between 
the  correct  and  incorrect  conditions  within  all  the  groups 
(Younger:   F  [1,14]  =  4784.75,  p  =  .0001;  Older:   F  [1,14]  = 
628.35,  p  =  .0001;  LHD:  F   [1,9]  =  290.36,  p  =  .0001;  RHD: 
F  [1,9]  =  48.17,  p  =  .0001).   Within  the  Correct  condition, 
the  RHD  patients  were  significantly  lower  than  the  two 
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Table  2-7 

Simple  Effect  and  Grand  Mean  Ratings  for  the  Personali 


ity 


Stereotype 

Ratina 

Test 

Condition 

Group 

Correct 

Incorrect 

Young 

m 

6.63x 

3.47x 

sd 

1.04 

.91 

L.F. 

m 

6.13V 

3.80^ 

sd 

.33 

.12 

Old 

m 

6.69 

3.64 

sd 

.69 

.94 

LHD 

m 

6.94 

4.33 

sd 

.83 

.99 

RHD 

m 

6.11 

4.50 

sd 

1.33 

.91 

Condition 

Grand 

Mean 

m 

6.60a 

3.90b 

sd 

.99 

1.00 

Note. 

Onl} 

r   the  Condition  mair 

1  effect  w 

Group 
Grand  Mean 

5.05 
1.87 

4.96 
1.26 

5.16 
1.75 

5.57 

1.61 

5.31 
1.38 


ab 


condition  main  effect  means  with  the  same  letter  are 


significantly  different  at  alpha  <  .05 

xy  when  L.F.  and  the  Younger  Control  group  share  the  same 
letter  within  a  condition  then  L.F.'s  score  falls  within  the 
95%  CI  for  that  condition 


control  groups  (F  [3,46]  =  4.35,  p  =  .0089)  but  did  not 
differ  from  the  LHD  patients  nor  did  the  LHD  patients  differ 
from  the  control  subjects.   Within  the  Incorrect  condition, 
the  RHD  patients  were  significantly  higher  than  the 
remaining  groups  (F  [3,46]  =  5.09,  p  =  .0040)  which  did  not 
differ.   These  results  indicate  that  while  the  RHD  patients 
were  able  to  discriminate  correct  from  incorrect  face  name 
pairings,  they  did  not  do  so  as  well  as  the  other  subjects 
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Figure  2-3.   Mean  ratings  for  the  Correct  and  Incorrect 
conditions  of  the  Direct  Personality  Stereotype  test. 


(see  Table  2-8  and  Figure  2-4).   L.F.'s  score  for  the 
Correct  condition  (mean  =  5.16)  was  less  than  the  lower 
limit  of  the  95%  CI  for  the  Correct  condition  of  the  Younger 
control  group  (8.34  to  9.36)  and  his  score  for  the  Incorrect 
condition  (mean  =  4.36)  was  larger  than  the  upper  limit  of 
the  95%  CI  for  the  Incorrect  condition  of  the  Younger 
control  group  (.45  to  1.99).   Of  the  t-tests  comparing  the 
Correct  to  Incorrect  condition  for  each  of  L.F.'s 
evaluations,  only  one  (#4)  was  significant  (see  Table  2-6) 
at  alpha  <  .05;  given  the  number  of  analyses  computed,  an 
alpha  level  of  .0498  should  be  interpreted  as  non- 
significant.  Thus,  while  the  RHD  patients  had  mild 
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difficulty  recognizing  famous  faces,  they  could  do  so  far 
more  accurately  than  the  prosopagnosic. 

Comparison  of  Ratings  Test  Difference  Scores.   When 
difference  scores  (i.e.,  the  difference  between  mean  rating 
for  the  Correct  condition  and  mean  rating  for  the  Incorrect 
condition)  for  the  three  rating  tests  were  analyzed  together 
in  a  4  (Group)  x  3  (Test)  ANOVA  significant  Group  (F  [3,46] 


Table  2-8 


Simple  Effect  and  Grand  Mean  Ratings  for  the  Identity  Rating 


Test 

Condition 

Group 

Correct 

Incorrect 

Young 

m 

sd 

8.85ax 
.24 

1.22bx 
.36 

L.F. 

ffi 

sd 

5.16z 
.56 

4.36z 
.53 

Old 

1 

sd 

8.55ax 
.52 

1.46bx 
.75 

LHD 

D 

sd 

8.28ax¥ 
.73 

1.61bx 
.64 

RHD 

m 
sd 

7.67av 
1.56 

2.47bv 
1.35 

Condit 
Grand 

ion 
Mean 

m 

sd 

8.41 
.91 

1.62 
.90 

Group 
Grand  Mean 

5.04 
3.89 

4.76 
.66 

5.00 
3.66 

4.95 
3.49 

5.07 
3.02 


abc 


row  means  sharing  these  letters  are  not  significantly 


different  at  alpha  <  .05 

xy  column  means  sharing  these  letters  are  not  significantly 
different  at  alpha  <  .05 

xz  when  L.F.  and  the  Younger  Control  group  share  the  same 
letter  within  a  condition  then  L.F.'s  score  falls  within  the 
95%  CI  for  that  condition 
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Figure  2-4.   Mean  ratings  for  the  Correct  and  Incorrect 
conditions  of  the  Direct  Identity  test. 


=  5.69,  p  =  .0021)  and  Test  (F  [2,90]  =  191.54,  p  =  .0001) 
main  effects  were  found  without  a  significant  interaction  (F 
[6,90]  =  .46,  p  =  .8366).   The  REGWF ■ s  indicated  that  the 
RHD  group  was  significantly  worse  at  discriminating  correct 
versus  incorrect  pairings  across  all  tests  and  that  all 
subjects  were  better  at  discriminating  correct  versus 
incorrect  face-name  pairings  on  the  Face  Identity  test  than 
on  the  Occupation  and  Personality  tests.   L.F.  was 
significantly  impaired  compared  to  his  control  group  on  both 
the  Occupation  (L.F.'s  score  =  .55;  95%  CI  =  .55  to  5.99) 
and  Identity  Rating  tests  (L.F.'s  score  =  .80;  95%  CI  =  6.71 
to  8.55).   His  difference  score  on  the  Personality  Rating 
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Test  (2.23)  fell  within  the  95%  CI  for  the  Younger  Control 
group  (1.44  to  6.88).   See  Table  2-9  for  means  and  standard 
deviations.   These  findings  show  non  task-specific 
impairment  in  discriminating  correct  from  incorrect  pairings 
for  the  RHD  patients  while  the  prosopagnosias  impairment  is 
specific  to  the  occupation  and  identity  tasks. 

Summary  of  the  Direct  Task  Results.   It  was 
hypothesized  in  Chapter  1  that  the  RHD  patients  would  be 


Table  2-9 

Mean  Difference  Scores  for  Rating  Tests 

Test 


Group 
Young 

L.F. 

Old 

LHD 

RHD 


Test 
Grand  Mean 


21 
sd 

21 
sd 

21 

sd 

21 
sd 

1 
sd 


21 
sd 


Occ 

3.27x 
1.27 

.55* 
.10 

3.27 
1.50 

2.71 
1.27 

1.84 
2.36 


2.87a 
1.66 


Pers 


x 


3.17 
1.73 


2.33J 

.41 

3.05 
1.31 


2.69 
1.50 

1.61 
1.31 


2.72a 
1.58 


Iden 


7.63x 
.43 

.80Y 
.28 


7.09 
1.10 

6.67 
1.24 

5.20 
2.37 


6.79J 
1.57 


Group 
Grand  Mean 

4.69a 
2.44 

1.22 
.86 

4.47a 
2.27 

4.12a 
2.32 

2.88b 
2.61 


main  effect  means  with  the  same  letter  are  not 
significantly  different  at  alpha  <  .05 

xy  when  L.F.  and  the  Younger  Control  group  share  the  same 
letter  within  a  condition  then  L.F.'s  score  falls  within  the 
95%  CI  for  that  condition 
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relatively  impaired  on  the  expression  and  personality 
stereotype  tasks  while  the  prosopagnosia  would  be  impaired 
on  the  identity  and  occupation  stereotype  tasks.   As 
hypothesized,  the  prosopagnosic  was  severely  impaired  in  his 
ability  to  gather  identity  and  occupational  stereotype 
information  from  faces  while  performing  normally  on  the 
expression  and  personality  stereotype  tasks.   On  the  other 
hand,  the  RHD  patients,  while  being  impaired  on  the 
expression  task,  performed  normally  on  the  three  other 
direct  tasks  including  the  personality  stereotype  task. 

Tests  of  Indirect  Access  to  Face  Information 

Face-Occupation  Category  Interference  Test.   For  each 
Indirect  Test,  RTs  were  submitted  to  a  4  (Group)  by  3 
(Condition)  mixed-block  ANOVA.   For  this  test  neither  the 
Condition  main  effect  (F  [2,92]  =  .25,  p  =  .7757)  nor  the 
Group  by  Condition  interaction  (F  [6,92]  =  1.23,  p  =  .2980) 
were  significant.   Only  the  Group  main  effect  reached 
significance  (F  [3,92]  =  12.59,  p  =  .0001).    The  post  hoc 
test  indicated  that  the  two  stroke  groups  had  significantly 
longer  overall  RTs  than  did  the  control  groups.   L.F.'s 
scores  fell  well  within  their  respective  95%  CI's  but  there 
was  not  a  significant  condition  effect  for  the  Younger 
Control  group,  and  L.F.'s  Correct  condition  was  his  slowest. 
Thus,  it  can  be  concluded  that  L.F.  did  not  show  an 
interference  effect.   Table  2-10  shows  means  and  standard 
deviations  for  this  test. 


Table  2-10 

Reaction  Time 

(in 

milliseconds}  Means 

and  Stan 
v  Interf 

dard 

Deviations 

for  Fac 
rruent , 

:e-0ccupat: 

Lon  Cateaor 

erence  Test 

(Con  =  Cone 

Incon  =  Inconcrruent) 

Condition 

Group 

Control 

Con 

Incon 

Group 
Main  Effect 

Younger 

m 
sd 

905.8 
149.7 

907.7 
159.2 

931.2 
173.4 

914. 9a 
157.8 

L.F. 

m 
sd 

1001.6 
148.1 

1049.1 
187.8 

966.8 
117.0 

1005.8 
143.5 

Older 

m 
sd 

940.0 
249.6 

925.8 
221.4 

928.5 
235.1 

931. 4a 
220.8 

LHD 

m 
sd 

1239.8 
271.3 

1239.5 
182.5 

1226.4 
222.3 

1235. 2b 
220.3 

RHD 

m 
sd 

1346.2 
230.0 

1340.5 
199.9 

1280.6 
192.8 

1322. 4b 
203.2 

Condition 
Main  Effect 

m 
sd 

1071.0 
286.9 

1066.1 
264.4 

1059.3 
249.8 

Note .   The 

Condition  main  ef 

'feet  means 

do  not 

include  L.F. 
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scores. 


Face-Personality  Descriptor  Interference  Test.   For 
this  test,  the  Group  (F  [3,92]  =  21.00,  p  =  .0001)  and 
Condition  (F  [2,92]  =  31.69,  p  =  .0001)  main  effects  and 
Group  by  Condition  interaction  (F  [6,92]  =  2.91,  p  =  .0122) 
were  significant.   Table  2-11  provides  means  and  standard 
deviations  and  Figure  2-5  presents  the  data  graphically. 
Because  the  interaction  was  significant,  follow-ups  on  the 
main  effects  were  not  calculated.   Follow-up  ANOVAs  and 
REGWFs  were  computed  for  each  Group  and  Condition  to 
determine  the  source  of  the  interaction.   Within  each  group 
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Table  2-11 


Reaction  Time  fin  milliseconds^  Means  and  Standard 
Deviations  for  Face-Personal itv  Descriptor  Interference  Test 
(Con  =  Congruent.  Incon  =  Incongruent^ 


Group 
Younger 

L.F. 

Older 

LHD 

RHD 


Condition 
Main  Effect 


21 
sd 

1 
sd 

21 
sd 

SI 
sd 

21 
sd 


21 
sd 


Control 

972. 7a 
252.5 

1050.6 
134.6 

977. 3a 
188.6 


Condition 


Con 


Group 
Incon  Main  Effect 


984. la   1020. 9b 
248.3     260.2 


1021.5 
116.5 


1067.3 
150.1 


980. 5a   1048. 5b 
217.3     235.1 


1452. 3a   1480. 2a  1659. 6b 

274.1     321.4  403.0 

1777. 5ab  1654. 8a  1844. 5b 

395.7     381.6  359.4 


992.6 
248.8 

1046.5 
123.2 

1002.1 
212.2 

1530.7 
338.4 

1758.9 
374.5 


1231.0 
426.7 


1216.4 
404.7 


1321.6 
467.3 


Note.   The  Condition  main  effect  means  do  not  include  L.F.'s 
scores 

row  means  with  the  same  letter  are  not  significantly 
different  at  alpha  =  .05;  comparisons  among  means  without 
letters  were  not  evaluated. 


there  was  a  significant  Condition  effect  (Younger:   F  [2,28] 
=  5.09,  p  =  .0130;  Older:   F  [2,28]  =  9.49,  p  =  .0007;  LHD: 
F  [2,18]  =  18.88,  p  =.0001;  RHD:  F  [2,18]  =  5.73,  p  = 
.0119).   The  post  hoc  REGWFs  indicated  that  for  the  Younger 
and  Older  Controls  and  the  LHD  patients  the  Congruent  and 
Control  conditions  did  not  differ,  but  the  Incongruent 
condition  was  significantly  slower  than  the  other  two 
conditions.   For  the  RHD  patients  there  was  no  difference 
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Fiqure  2-5.   Mean  reaction  times  for  the  Congruent  and 
Incongruent  conditions  on  the  Face-Personality  Descriptor 
interference  task. 


between  the  Control  and  Incongruent  conditions  nor  between 
the  Control  and  Congruent  conditions,  but  the  Congruent  and 
Incongruent  conditions  were  different.   The  bottom  line  for 
this  analysis  is  that  the  Incongruent  condition  was 
significantly  slower  than  the  Congruent  condition  for  all 
groups  indicating  that  information  provided  by  the  face 
interfered  with  the  personality-related  decision. 

Within  each  condition  there  was  a  significant  Group 
effect  at  alpha  =  .0001  (Control:   P  [3,46]  =  22.13; 
Congruent:   F  [3,46]  =  17.48;  Incongruent:   F  [3,46]  = 
21.46).   For  all  conditions,  the  two  stroke  groups  were 
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significantly  slower  than  the  control  groups.   Because  the 
prosopagnosias  RTs  were,  expectedly,  much  slower  than  those 
of  the  Young  controls,  it  made  no  sense  to  use  confidence 
intervals  built  around  the  control  group's  scores  to 
determine  if  L.F.  performed  normally.   Instead,  95%  CIs  were 
constructed  around  L.F.'s  mean  scores  (which  represent  the 
results  of  four  testing  sessions).   For  L.F.  on  this  test, 
the  conditions,  ordered  from  fastest  to  slowest,  were: 
Congruent  (m  =  1021.5;  95%  CI:  1017.9  to  1025.1),  Control  (m 
=  1050.6;  95%  CI  I   1047.0  to  1054.2),  and  Incongruent  (m  - 
1067.3;  95%  CI:   1063.7  to  1070.9).   Clearly,  there  is  no 
overlap  of  confidence  intervals  and  the  conditions  are 
ordered  as  hypothesized  for  a  normal  effect.   Thus,  like  the 
RHD  patients,  L.F.  showed  a  normal  interference  effect  on 
this  test. 

Expression-Label  Interference  Test.   For  this  test,  the 
Group  (F  [3,92]  =  16.22)  and  Condition  (F  [3,92]  =  8.22) 
main  effects  were  significant  at  alpha  =  .0001;  the  Group  by 
Condition  interaction  was  not  significant  (F  [6,92]  =  0.75, 
p  =  .6100).   Table  2-12  shows  means  and  standard  deviations 
for  this  test  and  Figure  2-6  shows  the  data  graphically. 
Post  hoc  testing  indicated,  again,  that  the  stroke  patients 
had  slower  overall  RTs  than  did  the  control  subjects,  while 
the  Incongruent  condition  was  significantly  slower  than  the 
Congruent  and  Control  conditions  (which  did  not  differ) . 

While  the  above  results  seem  to  suggest  that  the  RHD 
patients  performed  "normally"  (i.e.,  the  Incongruent 


Table  2-12 

Reaction  Time  fin  milliseconds^  Means  and  Standard 
Deviations  for  Expression-Label  Interference  Test  fCon  = 
Congruent.  Incon  =  Inconaruent) 


Condition 


Group 
Younger 

L.F. 

Older 

LHD 

RHD 


Condition 
Main  Effect 


3 
sd 

IB 
sd 

sd 

sd 

in 

sd 


1 
sd 


Control 

634.8 
110.4 

670.7 
29.6 

651.3 
105.3 

959.5 
277.1 

889.7 
136.1 


755. 7a 
210.0 


Con 

638.7 
102.8 

691.3 
27.4 

659.3 
105.4 

936.8 
214.4 

912.3 
124.4 


759. 2a 
109.3 


Group 
Incon  Main  Effect 


654.3 
123.3 

683.0 
22.9 

676.3 
112.0 

975.0 
253.8 

911.4 
152.1 


776. 4J 
208.3 


642. 6a 
110.2 

681.6 
25.8 

662. 3a 
105.7 

957. lb 
241.5 

904. 5b 
133.6 
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Note.   The  Condition  main  effect  means  do  not  include  L.F.'s 
scores 

main  effect  means  with  the  same  letter  are  not 
significantly  different  at  alpha  =  .05 


condition  was  slower  than  the  Congruent  condition)  on  this 
task,  further  analysis  casts  doubt  on  this  interpretation. 
When  the  Older  control  group  and  the  two  stroke  groups  were 
analyzed  independently,  the  Incongruent  condition  was 
significantly  slower  that  the  other  two  conditions  for  the 
control  subjects  (F  [2,28]  =  9.78,  p  =  .0006)  and  approached 
significance  for  the  LHD  patients  (F  [2,18]  =  2.27,  p  = 
.1318).   However,  the  F-test  was  not  even  close  for  the  RHD 
patients  (F  [2,18]  =  .88,  p  =  .4315).   m  fact,  examination 
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Figure  2-6.   Mean  reaction  times  for  the  Congruent  and 
Incongruent  conditions  on  the  Face-Expression  Label 
interference  task. 


of  the  RHD  means  in  Table  3-10  indicates  the  Congruent 
condition  was  actually  slower  than  the  Incongruent  condition 
for  this  group.   Thus,  despite  the  finding  of  a  Condition 
main  effect  in  the  overall  ANOVA,  it  appears  that  the  RHD 
patients  did  not  show  a  normal  interference  effect  on  this 
task  and  lack  of  statistical  power  cannot  account  for  this 
failure.   Likewise,  L.F.  was  slower  on  the  Congruent  than 
Incongruent  condition  suggesting  that  he,  too,  was  unable  to 
indirectly  extract  expression  information  from  faces. 

Face-ldentitv  Interference  Test.   On  this  test,  both 
main  effects  and  the  interaction  were  significant  (Group:   P 
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[3,92]  =  21.20,  p  =  .0001;  Condition:   F  [2,92]  =  60.56,  p  = 
.0001;  Group  by  Condition:   F  [6,92]  =2.63,  p  =  .0213). 
Follow-up  ANOVAs  indicated  that  all  groups  showed  a 
significant  Condition  effect  (Younger:   F  [2,28]  =  9.83,  p  = 
.0006;  Older:   F  [2,28]  =  14.89,  p  =  .0001;  LHD:   F  [2,18]  = 
13.81,  p  =  .0002;  RHD:   F  [2,18]  =  22.55,  p  =  .0001).   The 
ordering  of  Conditions  was  identical  for  all  groups  with  the 
Congruent  being  fastest  and  Incongruent  slowest,  and  Control 
in  between  (see  Table  2-13  and  Figure  2-7).   However,  for 


Table  2-13 

Reaction  Time  fin  milliseconds^  Means  and  Standard 
Deviations  for  Face-Identity  Interference  Test  fCon  = 
Congruent.  Incon  =  Incongruent^ 


Group 
Younger 

L.F. 

Older 

LHD 

RHD 


Condition 
Grand  Mean 


1 
sd 

m 

sd 

m 

sd 

IB 
sd 

IS 
sd 


in 

sd 


Condition 
Control    Con 


Group 
Incon  Main  Effect 


962. 4a 
157.0 

1150.9 
31.7 

1091. 5a 
295.7 


931.2' 

156.1 

1203.0 
30.8 


997. 8J 
186.4 


1045.6° 
236.2 

1199.8 
37.8 

1155. 6C 
282.7 


1513. 9a   1427. 6a   1668. 8b 
329.6     298.2     436.8 


1633. 3a   1394. 3b 
267.5     224.7 


1245.6 
377.2 


1143.2 
303.4 


1785. 6C 
371.5 


1351.3 
445.6 


979.8 
189.0 

1184.5 
39.3 

1081.6 
261.9 

1536.8 
361.7 

1604.4 
327.9 


Note.   The  Condition  main  effect  means  do  not  include  L.F.'s 
scores 

abc        . . ,  . 

means  within  a  column  with  the  same  letter  are  not 
significantly  different  at  alpha  =  .05 
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Figure  2-7.   Mean  reaction  times  for  the  Congruent  and 
Incongruent  conditions  on  the  Face-Identity  interference 
task. 


the  Younger  controls  and  LHD  patients  there  was  no 
difference  between  the  Congruent  and  Control  conditions. 
For  the  Older  controls  and  RHD  patients,  all  conditions  were 
significantly  different.   Within  each  condition  the  stroke 
groups  were  again  significantly  slower  than  the  control 
groups  (Control:   F  [3,46]  =  21.36;  Congruent:   F  [3,46]  = 
19.24;  Incongruent:   F  [3,46]  =  19.24)  at  alpha  =  .0001. 
L.F.'s  scores  were  ordered  properly  (i.e.,  Congruent  faster 
than  Incongruent)  and  however  the  magnitude  of  the  effect 
was  small  compared  to  the  Younger  controls  and  relative  to 
his  own  and  another  prosopagnosia's  performance  on  other 
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face-name  interference  tasks  (DeHaan  et  al. .  in  press; 
DeHaan  et  al. .  1987).   Thus  it  seems  that  the  prosopagnosia 
alone  failed  to  demonstrate  a  normal  interference  effect  on 
this  task  despite  having  demonstrated  implicit  recognition 
of  facial  identity  in  several  other  studies  (Bauer,  1984; 
Greve  &  Bauer,  1990;  DeHaan  et  al. .  in  press).   Issues 
related  to  his  apparent  failure  on  this  task  and  the 
expression  interference  task  will  be  discussed  in  Chapter  4. 

Summary  of  Indirect  Task  Results,   in  summary,  all 
groups  failed  to  show  an  interference  effect  on  the 
Occupation  task  while  strong  effects  were  observed  for  all 
groups  on  the  Personality  task.   The  prosopagnosia  failed  to 
show  an  interference  effect  on  the  Identity  task,  while  the 
other  groups  performed  normal.   This  finding  is  in  contrast 
to  that  of  DeHaan  et  al. 's  (in  press)  who  showed  an 
interference  effect  with  this  patient;  it  is  also  in 
contrast  to  several  other  studies  which  have  demonstrated 
implicit  recognition  of  facial  identity  in  prosopagnosia. 
On  the  Expression  task,  the  RHD  patients  and  the 
prosopagnosic  failed  to  show  sensitivity  to  the  expression 
information  provided  by  the  faces.   The  implications  of  this 
finding  are  discussed  in  the  following  chapter. 

Individual  Performance  on  Expression  Tasks 

The  group  data  indicate  associated  impairments  on  the 
direct  and  indirect  expression  tasks  for  the  RHD  patients. 
The  failure  of  the  RHD  patients  on  both  types  of  tasks  has 
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important  implications  for  our  understanding  of  the  emotion 
processing  defect  in  these  patients.   However,  as  Shallice 
(1988)  warns,  associations  of  deficits  in  groups  may  not 
represent  the  performance  of  the  individual  subjects  within 
the  group  (e.g.,  if  half  the  group  is  high  on  variable  and 
low  on  the  other,  while  the  other  half  has  the  reverse 
pattern,  the  group  will  be  down  on  both  variables  without 
any  one  subject  being  down  on  both).   To  address  this  issue 
this  section  examines  the  pattern  of  individual  results  for 
the  Older  control  and  both  stroke  patient  groups  on  each  of 
the  direct  affects  tests  and  the  Expression-label 
interference  task.   Ninety-five  percent  confidence  intervals 
were  constructed  based  on  the  Older  control  group  mean 
scores  for  each  direct  expression  test  and  any  stroke 
patient  falling  below  the  lower  limit  was  considered  to  have 
failed  that  test.   For  the  indirect  expression  task,  if  the 
response  latency  for  the  Congruent  condition  was  at  all 
longer  than  the  Incongruent  condition  (i.e.,  Incongruent  - 
Congruent  <  0)  then  performance  was  considered  impaired. 
Using  this  criteria  there  is  some  risk  that  small  difference 
may  reflect  chance  variation,  however,  with  the  exception  of 
three  patients  (two  LHD,  one  RHD) ,  all  subjects  had 
difference  scores  larger  than  ±25ms  which  allows  for  little 
ambiguity  since  this  is  much  larger  than  the  group 
difference  between  conditions.   Thus,  all  but  three  patients 
either  clearly  showed  a  normal  interference  effect  or  they 
did  not.   Table  2-14  shows  the  performances  of  all  the 
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stroke  patients  on  all  expression  tasks  ('+'  =  unimpaired; 
'-'  =  impaired)  and  includes  the  Incongruent-Congruent 
difference  score  for  each  patient.   Table  2-15  presents  the 
association  between  performances  on  each  direct  expression 
test  and  the  indirect  expression  task  for  the  two  stroke 
groups. 

Tale  2-14 

Performance  of  Stroke  Patients  on  Direct  and  Indirect 
Expression  Tasks  ('  +  '  =  normal  or  unimpaired;  '-'  ■ 
impaired) 

Left  Hemisphere  Disease  Patients 

FFAT  Subtests  Expression-Label 

Pt.   Discrim  Naming  Select  Match    Interfere     RT  Diff 


LI 

+ 

+ 

+ 

+ 

+ 

49.5 

L2 

+ 

- 

^ 

+ 

+ 

45.3 

L3 

- 

+ 

+ 

+ 

+ 

91.8 

L4 

+ 

- 

- 

+ 

+ 

42.8 

L5 

+ 

- 

+ 

+ 

+ 

65.4 

L6 

+ 

+ 

+ 

+ 

_ 

-25.9 

L7 

+ 

+ 

+ 

+ 

+ 

9.5 

L8 

+ 

+ 

+ 

+ 

+ 

139.4 

L9 

+ 

- 

+ 

+ 

- 

-42.1 

L10 

— 

- 

+ 

- 

+ 

5.8 

Right  Hemisphere  Disease  Patients 

FFAT  Subtests  Expression-Label 

Pt.   Discrim  Naming  Select  Match    Interfere     RT  Diff 

+        +      + 

+ 


Rl 

+ 

R2 

+ 

R3 

- 

R4 

- 

R5 

- 

R6 

+ 

R7 

+ 

R8 

+ 

R9 

- 

RIO 

+ 

- 

-31.5 

+ 

38.0 

- 

-26.1 

+ 

73.4 

- 

-73.5 

+ 

26.4 

- 

-18.1 

- 

-27.7 

+ 

42.3 

- 

-11.7 
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Examination  of  table  2-15  shows  that,  with  the 
exception  of  Affect  Naming,  the  individual  LHD  patients 
where  mostly  unimpaired.   The  difficulty  demonstrated  by  the 
LHD  patients  most  likely  reflects  a  general  anomia  resulting 
from  their  left  hemisphere  lesion  and  not  a  naming  defect 
specific  to  affect,  though  this  was  not  formally  evaluated. 
What  is  important,  however,  is  that  almost  all  the  LHD 
patients  showed  an  interference  effect,  even  if  they  failed 
a  direct  test.   Failure  on  the  interference  task  occurred  in 
only  two  LHD  patients  and  they  where  unimpaired  on  the 
direct  affect  tests  (one  patient  did  show  a  naming  defect) . 
Normal  performance  on  a  direct  task  in  association  with 
impaired  performance  on  an  indirect  task  runs  counter  to  the 
hypotheses,  however,  the  rate  of  this  occurring  did  not 
differ  much  across  groups  and  may  reflect  both  varying 
direct  task  demands  and  normal  variation  on  the  indirect 
tasks.   Two  findings  from  the  LHD  patients  are  important. 
First,  almost  all  LHD  patients  performed  normally  on  both 
the  direct  and  indirect  expression  tasks.   Second,  among 
those  LHD  patients  who  failed  a  direct  test,  almost  all 
performed  normally  on  the  indirect  task. 

Among  the  RHD  patients,  the  situation  is  quite 
different.   First,  with  the  exception  of  the  Affect 
Discrimination  subtest,  the  RHD  patients  mostly  failed  the 
direct  expression  tests.   In  fact,  six  RHD  patients  failed 
three  of  the  four  subtests  compared  to  on  two  of  the  LHD 
patients.   Thus,  the  individual  findings  support  the 
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Table  2-15 

Association  of  Stroke  Patient  Performance  on  Each  FFAT 
Subtest  with  Performance  on  the  Expression-Label 
Interference  Task 


LHD  Patients 


RHD  Patients 


Expression-Label 

+ 


FFAT  Subtest 


Discrimination 


Expression-Label 

+ 


Matching 


8 

+ 


4 

+ 


Naming 


8     2 

+ 


4 

+ 


Selection 


8 

+ 


4 

+ 


8 
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contention  that  the  RHD  patients  are,  on  the  whole,  more 
impaired  on  direct  expression  processing  than  the  LHD 
patients.   Given  the  general  failure  of  the  RHD  patients  on 
the  direct  expression  tasks,  how  did  those  who  failed  direct 
tasks  perform  on  the  indirect  task?  Results  show  that  half 
the  patients  with  direct  test  failures  showed  a  normal 
interference  effect  while  the  other  half  did  not.   Of  the 
subjects  who  showed  a  normal  interference  effect,  one  passed 
two  subtests  (discrimination,  selection) ,  two  passed  one 
subtest  (one  discrimination,  one  naming) ,  and  one  passed  no 
subtests.   What  this  means  is  that  half  the  RHD  patients 
with  impairment  on  direct  expression  tasks  showed  indirect 
access  to  the  expression  representations.   In  other  words, 
the  expression  representations  were  clearly  intact  in  some 
RHD  patients.   This  is  in  marked  contrast  to  the  group 
results  which  imply  that  all  the  RHD  patients  failed  to  show 
an  interference  effect. 


CHAPTER  3 
SUMMARY  AND  DISCUSSION 

Summary 

Considerable  information  can  be  derived  from  the 
examination  of  the  human  face  and  much  is  known  about  the 
cognitive  processes  involved  in  facial  expression  analysis 
and  identity  recognition.   Much  of  our  knowledge  about 
these  processes  has  come  from  the  study  of  prosopagnosics 
and  persons  with  unilateral  lesions  of  the  cerebral 
cortex.   Information  upon  which  stereotype  attributions 
about  a  person  are  based  can  also  be  derived  from  faces, 
but  little  is  known  about  the  cognitive  processes 
underlying  these  abilities.   The  purpose  of  the  study  just 
described  was  to  evaluate  the  performance  of  normal 
control  subjects,  unilateral  stroke  patients,  and  a 
prosopagnosic  on  tasks  tapping  their  ability  to  derive 
information  about  identity,  facial  expression,  and 
personality  and  occupational  stereotypes  from  faces. 

Based  on  what  was  known  about  facial  identity  and 
expression  processing,  the  model  presented  in  Figure  3-1 
was  hypothesized  to  describe  the  relationships  among  the 
processes  involved  in  the  extraction  of  identity, 
expression,  and  stereotype  information  from  faces.   This 
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Figure  3-1.   Model  of  face  processing  hypothesized  in 
Chapter  1. 
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model  suggests  that  occupational  stereotype  identification 
is  based  primarily  on  information  derived  from  the 
identity  recognition  process.   It  also  suggests  that 
information  processed  within  the  expression  analysis 
system  is  the  primary  basis  of  personality  stereotype 
identification.   If  this  model  is  accurate,  people  with  an 
expression  processing  defect  (e.g.,  RHD)  should  also  be 
relatively  impaired  in  categorizing  faces  in  terms  of 
personality  while  remaining  unimpaired  on  tests  of 
identity  recognition  and  occupational  stereotype  judgment. 
In  contrast,  the  prosopagnosic,  who  is  unable  to  recognize 
identity,  should  show  the  opposite  effect.   What 
inferences  can  be  drawn  from  the  observed  data?   (See 
Table  3-1  for  a  summary  of  the  results.) 

All  subjects,  except  the  prosopagnosic,  performed 
normally  on  the  direct  Identity  task.   Similarly,  the  RHD 
patients  (individually  and  as  a  group)  had  more  difficulty 
on  the  Expression  tasks  than  did  L.F.,  our  prosopagnosic, 
or  the  LHD  patients.   This  finding  represents  a  classical 
double  dissociation  (Shallice,  1988)  between  identity  and 
expression  processing  abilities  in  that  the  performance  of 
the  RHD  patients  on  the  identity  task  was  in  the  normal 
range  while  their  performance  on  the  FFAT  subtests  was 
generally  impaired.   Normal  performance  on  the  direct 
identity  test  was  associated  with  impaired  performance  on 
Affect  Discrimination  by  three  patients,  Affect  Naming  by 
five  patients,  Affect  Selection  by  four  patients,  and 
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Affect  Matching  by  six  patients.   The  reverse  was  seen  for 
the  prosopagnosic  for  all  four  testing  sessions  (though  he 
was  impaired  on  the  first  administration  of  Affect 
Naming) .   That  only  the  prosopagnosic  was  impaired  on  the 
direct  Occupational  Stereotype  task  is  also  consistent 
with  this  model  (although  the  model  does  not  provide  the 
only  possible  explanation) .   However,  the  fact  that  all 
groups  performed  normally  on  the  direct  Personality 
Stereotype  task  suggests  that  the  relationships  among  the 
different  domains  of  face  processing  are  more  complex  than 
originally  thought.   The  observed  pattern  of  direct  test 
outcomes  suggests  that  neither  disruption  of  the  identity 
nor  the  expression  processing  systems  caused  a  disruption 
of  the  ability  to  make  personality  stereotype 
attributions. 

Table  3-1 

Observed  Results  of  Direct  Tests 

Type  of  Test 
Subjects    Identity  Expression  Personality  Occupation 
Normal  +         +         +         + 

LHD  +         +         +         + 

RHD  +         -         +         + 

PA  +  + 

Note..   LHD  =  left  hemisphere  disease  patients;  RHD  =  right 
hemisphere  disease  patients;  PA  =  prosopagnosia. 
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A  similar  pattern  of  performance  was  seen  on  the 
indirect  tasks.   Again,  only  the  prosopagnosic  failed  to 
show  an  interference  effect  on  the  indirect  identity  task. 
This  finding  is  surprising  in  light  of  the  fact  that  he 
showed  normal  implicit  recognition  of  famous  faces  in  two 
other  studies  (Bauer,  1984;  DeHaan  et  al. .  in  press). 
Additionally,  while  unimpaired  on  the  FFAT,  he  also  failed 
to  show  an  interference  effect  on  the  expression  task. 
This  raises  the  question  of  whether  his  normal  performance 
on  the  FFAT  is  the  result  of  normal  expression  processing 
and/or  whether  problems  existed  with  the  indirect  task 
itself.   These  questions  will  be  addressed  in  a  later 
section.   The  normal  performance  of  some  of  the  RHD 
patients  on  the  indirect  expression  task  indicates  that  in 
at  least  a  subset  of  such  patients  the  expression 
representations  are  intact  but  not  consciously  available. 
However,  some  of  the  RHD  patients  who  were  impaired  on  the 
FFAT  failed  to  show  an  interference  effect  on  the  indirect 
expression  test.   This  observation  has  important 
implications  concerning  the  functional  pathology 
underlying  their  expression  processing  deficits.   The 
finding  that  all  groups  performed  normally  on  the  indirect 
personality  task  is  consistent  with  their  overall  normal 
performance  on  the  direct  personality  test.   Finally,  the 
lack  of  an  interference  effect  on  the  indirect  Occupation 
task  for  all  groups  probably  raises  more  questions  about 
the  adequacy  of  that  particular  task  than  about  the 
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cognitive  processing  system  underlying  the  ability  to 
extract  occupational  stereotype  information  from  faces. 

Table  3-2 

Observed  Results  of  Indirect  Tests 

Type  of  Test 

Subjects    Identity  Expression  Personality  Occupation 

Normal  +         +         + 

LHD  +  +  + 

RHD  +  -  + 

PA  +1         -  + 

Note.   LHD  =  left  hemisphere  disease  patients;  RHD  =  right 
hemisphere  disease  patients;  PA  =  prosopagnosia. 

L.F.  actually  failed  to  show  a  normal  interference 
effect  on  this  task  however,  evidence,  which  is  discussed 
below,  suggests  that  he  does  show  implicit  identity 
recognition  and  that  inadeguacies  of  the  task  lead  to  his 
failure  in  this  study. 


Discussion 

Performance  impairment  on  various  tasks  have 
important  implications  for  our  understanding  of 
pathological  cognitive  processing,  especially  when  the 
defects  are  associated  with  other  forms  of  preserved 
function.   For  example,  the  failure  of  prosopagnosics  on 
direct  face  identity  tasks  in  the  context  of  spared 
performance  on  indirect  identity  tasks  indicates  that  the 
face  identity  representations  (FRU's  and  Identity-specific 
Semantic  Codes)  are  intact  but  cannot  be  consciously 
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accessed  (DeHaan  et  al. .  1986).   Similar  evidence  of 
indirect  access  to  various  types  of  information  (memory 
representations,  see  Schacter,  1987,  for  a  review;  word 
meaning,  Milberg  &  Blumstein,  1981;  Blumstein,  Milberg,  & 
Shrier,  1982)  has  generally  been  interpreted  to  mean  that 
the  relevant  representations  are  intact  but  consciously 
unavailable.   The  bottom  line  is  that  impairment  on  a 
direct  task  in  the  context  of  spared  performance  on  an 
indirect  task  means  that  the  underlying  memory 
representations  are  intact.   How  then  should  failure  on  an 
indirect  task  be  interpreted? 

It  is  possible  that  the  interference  test  methodology 
in  general  is  insensitive  to  the  information  provided  by 
the  faces.   However,  since  the  hypothesized  patterns  of 
performance  were  observed  on  several  of  the  interference 
tasks  in  this  study  and  in  two  of  DeHaan 's  studies  (DeHaan 
et_al.,  1986;  DeHaan  et  al. .  in  press)  with  two  different 
prosopagnosics  this  explanation  cannot  account  for  the 
observed  findings.   These  findings  include  the  impairment 
of  the  a  subset  of  RHD  patients  on  both  direct  and 
indirect  expression  tasks  and  the  failure  of  L.F.  on  both 
identity  tasks  and  the  indirect  expression  task.   These 
data  may  indicate  that  the  relevant  memory  representations 
have  been  disrupted,  but  other  factors  must  be  ruled  out 
before  this  conclusion  is  viable. 


96 


Identity  Processing 

It  appears  that  the  failure  of  L.F.  on  the  indirect 
identity  task  is  the  result  of  an  interaction  between  the 
short-comings  of  the  specific  task  and  his  visual 
processing  defect  rather  than  a  loss  of  the  face 
representations.   L.F.  has  consistently  demonstrated 
spared  implicit  recognition  of  familiar  faces  using  both 
autonomic  (Guilty  Knowledge  Test  [GKT] ;  Bauer,  1984)  and 
behavioral  measures  (face-name  interference;  DeHaan  et 
al.,  in  press)  thus  indicating  that  his  memory 
representations  of  familiar  faces  are  intact.   The 
indirect  identity  task  alone  is  not  inadequate  since  both 
normal  control  and  stroke  groups  performed  normally  on  it. 
Additionally,  L.F.  did  perform  normally  on  this  type  of 
paradigm,  showing  a  strong  interference  effect  on  the 
indirect  personality  stereotype  task.   Thus  it  seems  that 
L.F.'s  failure  on  this  task  reflects  an  interaction 
between  the  defect  which  causes  his  direct  identity 
recognition  failure  and  some  aspect  of  the  indirect 
identity  task  itself. 

Careful  examination  of  the  indirect  identity  task 
suggests  two  possible  short-comings:  l)  insufficient  time 
may  have  been  allowed  for  L.F.  to  process  the  faces  before 
the  target  name  appeared  (DeHaan  et  al.r  in  press,  allowed 
for  an  85ms  interval  between  face  and  name) ;  or,  2)  the 
faces  and/or  names  may  not  have  been  clear  representatives 
of  their  respective  occupational  categories.   Insufficient 
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processing  time  seems  unlikely  to  account  for  the  observed 
failure  since  L.F.  performed  normally  on  the  Personality 
Stereotype  interference  task  which  used  the  same  temporal 
parameters.   On  the  other  hand,  some  of  the  faces  were 
empirically  ambiguous  as  to  occupational  category.   For 
example,  response  errors  and  longer  RTs  were  consistently 
observed  for  Barbara  Walters  and  Martin  Luther  King. 
Additionally,  the  faces  of  the  persons  named  in  the 
Incongruent  Condition  were  not  used  in  this  experiment. 
In  contrast,  in  DeHaan  et  al. 's  (in  press)  second 
experiment,  if  the  face  of  Richard  Nixon  was  paired  with 
Paul  Newman's  name  in  the  Incongruent  Condition,  then 
another  incongruent  item  would  feature  Paul  Newman's  faces 
with  Richard  Nixon's  name. 

Strong  exemplars  of  a  particular  semantic  class  who 
have  few  strong  associations  to  other  semantic  classes  are 
important  since  the  interference  paradigm  seems  unable  to 
discriminate  identity  beyond  semantic  class  to  specific 
name.   Recall  that  DeHaan  et  al.  (1986,  in  press)  paired  a 
face  with  its  own  name  (Same  condition) ,  a  different  name 
from  the  same  semantic  category  (Related  condition) ,  and  a 
name  from  a  different  semantic  category  (Different 
condition) .   Reaction  times  were  unable  to  discriminate 
between  the  Same  and  Related  conditions.   However,  the 
Same  and  Related  conditions  are  faster  than  Different 
conditions) .   Thus  it  is  possible  that  the  presence  of 
weak  exemplars  of  the  politician  and  nonpolitician 
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categories  may  have  interacted  with  L.F.'a  face  processing 
defect  to  produce  impaired  performance. 

Expression  Processing 

Right  hemisphere  disease.   Just  as  the  failure  of 
L.F.  on  the  indirect  identity  task  did  not  necessarily 
indicate  that  the  identity  representations  were  destroyed, 
the  conclusion  that  the  expression  representations  are 
damaged  or  destroyed  in  RHD  and  prosopagnosia  is  not 
tenable  until  a  number  of  alternative  explanations  have 
been  ruled  out.   Included  among  these  alternative 
explanations  are  the  possibility  that  the  test  itself  was 
somehow  inadequate,  that  the  observed  impairment  is  a 
general  effect  of  brain  damage,  and  that  a  visuoperceptual 
disturbance  caused  the  impairment.   Since  normals  are 
clearly  able  make  complex  judgements  about  even  subtle 
emotional  expressions  and  only  the  RHD  patients  and 
prosopagnosic  failed  to  show  a  normal  interference  effect 
on  this  task,  it  seems  likely  that  this  ability  was  tested 
adequately  by  the  interference  task.   Likewise,  it  seems 
apparent  that  impairment  on  this  test  is  not  a  general 
effect  of  brain  damage  since  the  LHD  patients  performed 
normally. 

The  most  important  factor  to  be  ruled  out  in  the  case 
of  this  test  is  the  role  of  disrupted  visuoperceptual 
processing  since  visuoperceptual  disturbance  is  a  common 
finding  after  right  hemisphere  stroke  (Benton,  1985)  .   m 
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fact,  our  RHD  patients  were  significantly  impaired 
relative  to  the  controls  and  the  LHD  patients  on  the 
Milner  Facial  Recognition  Test,  the  Benton  Test  of  Facial 
Recognition,  and  the  Identity  Discrimination  subtest 
(subtest  l)  of  the  FFAT.   They  also  were  impaired  relative 
to  the  LHD  patients  on  Subtests  4  (Facial  Affect 
Selection)  and  5  (Facial  Affect  Matching)  of  the  FFAT  and 
failed  to  show  an  interference  effect  on  the  indirect 
expression  task. 

However,  for  the  individual  RHD  patients,  perceptual 
dysfunction,  as  indicated  by  "impaired"  performance  on  at 
least  two  of  the  three  face  memory  and  perception  tasks 
(Milner,  Benton,  FFAT  Identity  Discrimination) ,  did  not 
predict  failure  to  show  a  normal  interference  effect,   in 
fact,  of  the  seven  RHD  patients  with  visuoperceptual 
defects,  four  showed  a  normal  interference  effect;  in 
contrast,  of  the  three  RHD  patients  without  such  defects, 
all  showed  no  interference  effect.   Thus,  visuoperceptual 
dysfunction  was  not  associated  with  impairment  on  the 
indirect  expression  task  for  individual  patients. 
Further,  there  is  no  a  priori  reason  to  expect  that 
visuoperceptual  problems  would  specifically  impair 
expression  processing  without  also  impairing  performance 
on  other  visual  tasks.   In  fact,  the  RHD  patients  did  show 
such  a  generalized  effect  in  that  their  performance  on  the 
direct  tasks  was  consistently  poorer  than  the  LHD 
patients.   However,  they  still  were  able  to  discriminate 
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correct  from  incorrect  pairings  and  performed  normally  on 
two  of  the  interference  tasks.   Thus  it  is  unlikely  that 
visuoperceptual  dysfunction  can  fully  account  for  the 
expression  processing  impairment  of  the  RHD  patients. 

Further  evidence  arguing  against  explaining  the  right 
hemisphere  affective  processing  defect  in  terms  of 
visuoperceptual  dysfunction  is  provided  in  two  studies  by 
Bowers  and  her  colleagues  (Blonder  et  al. .  1991;  Bowers, 
Blonder,  &  Heilman,  in  press) .   In  the  first  study, 
Blonder  et  al.  (1991)  demonstrated  that  RHD  patients  who 
were  impaired  on  tasks  of  emotional  facial  expression  and 
verbal  prosody  comprehension  were  impaired  on  tasks  which 
required  them  to  comprehend  nonverbal  expression  of 
emotion  when  communicated  by  verbal  descriptions  (e.g., 
"He  scowled;"  "She  smiled;"  "Tears  fell  from  her  eyes"). 
In  contrast,  the  RHD  patients  were  unimpaired  relative  to 
LHD  patients  on  a  task  requiring  them  to  infer  emotional 
meaning  from  situations  linked  to  specific  emotions  (e.g., 
"You  were  delighted  by  the  bonus;"  "It  was  the  third 
anniversary  of  the  death  of  your  child;"  "Your  house  seems 
empty  without  her").   This  task  differed  from  the  previous 
one  in  that  no  descriptions  of  facial,  gestural,  or 
prosodic  signals  were  provided.   In  interpreting  their 
findings,  the  authors  state  "this  impairment  is  not 
reducible  to  a  RH  mediated  defect  in  processing  the 
specialized  acoustic  and  visuospatial  properties  of 
nonverbal  stimuli  [and]  is  not  reflective  of  RH 
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specialization  in  the  ability  to  interpret  the  emotional 
significance  of  events"  (Blonder  et_al. ,  1991;  pp.  1124). 

In  the  second  study  (Bowers  et  al. ,  in  press),  RHD 
and  LHD  patients  and  normal  controls  completed  two  visual 
imagery  tasks.   In  the  first  task  (Imagery  for  Emotional 
Facial  Expressions),  the  subjects  were  asked  to  imagine 
they  were  looking  at  someone  displaying  each  of  four 
target  emotions  (happy,  sad,  angry,  frightened) .   They 
were  then  asked  eight  "yes/no"  guestions  about  appearance 
of  each  imagined  face  (e.g.,  for  frightened:   "Do  the  eyes 
look  twinkly?"  "is  the  brow  raised?"  "Are  the  eyes  opened 
wide?"),   m  the  second  task  (Object  Imagery),  the 
subjects  were  asked  questions  about  the  visual 
characteristics  of  objects,  animals,  and  people  for  which 
it  is  assumed  they  must  generate  an  image  of  the  target 
(e.g.,  "What's  higher  off  the  ground,  a  horse's  knee  or 
the  top  of  its  tail?"  "is  a  date  on  a  penny  toward  the  top 
or  the  bottom?") .   The  results  indicated  that  the  RHD 
patients  were  impaired  relative  to  the  LHD  patients  on  the 
Emotional  Imagery  task,  while  the  LHD  patients  were 
impaired  relative  to  the  RHD  patients  on  the  Object 
Imagery  task.   The  implication  of  both  of  these  studies  is 
that  RHD  patients  are  impaired  on  tasks  involving 
emotional  processing  even  when  no  afferent  perceptual 
input  is  involved.   This  constitutes  good  evidence  against 
the  argument  that  the  emotional  processing  defect  seen  in 
RHD  patients  is  the  result  of  visuoperceptual  impairment. 


102 


Thus,  significant  circumstantial  evidence  exists  to 
support  the  tentative  conclusion  that  in  a  subset  of  RHD 
patients  the  representations  which  underlie  normal 
emotional  processing  are  functionally  unavailable.   While 
the  failure  of  the  RHD  patients  on  the  various  affect 
imagery  tasks  lends  support  to  the  argument  that  the 
expression  representations  are  damaged  or  destroyed,  it 
remains  conceivable  that  indirect  tasks  using  a  different 
methodology  might  demonstrate  spared  implicit  access  to 
the  expression  representations.   Thus,  it  will  be 
critically  important  that  future  research  involve  multiple 
indirect  tasks  using  diverse  methodologies.   Finally,  some 
RHD  patients,  however,  have  lost  conscious  access  to 
otherwise  intact  expression  representations  as  indicated 
by  their  normal  performance  on  the  indirect  expression 
task. 

Prosopagnosia.   It  is  unlikely,  however,   that  L.F.'s 
failure  can  simply  be  attributed  to  right  hemisphere 
damage  since  the  RHD  patients  tend  to  be  globally  impaired 
at  accessing  the  expression  representations  via  visual, 
auditory,  imagery  or  inferential  processes  while  L.F. 
shows  spared  emotional  processing  on  a  variety  of  tasks. 
The  fact  that  his  failure  on  the  indirect  identity  task  is 
due  in  part  to  the  its  apparent  inadequacies  raises 
questions  about  the  adequacy  of  the  indirect  expression 
task.   Is  it  possible  that  his  failure  on  the  indirect 
expression  task  is  also  a  reflection  of  an  interaction 
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between  his  face  processing  defect  and  some  specific 
inadequacy  of  the  test? 

The  indirect  expression  task  differed  from  the  other 
three  indirect  tasks  in  that  the  subjects  were  asked  to 
read  the  expression  label  rather  than  make  a  decision 
about  it.   This  may  have  been  a  weakness.   When  a  subject 
must  decide  whether  a  name  is  that  of  a  politician  or 
nonpolitician  she/he  must  activate  the  memorial 
representations  associated  with  that  name;  if  a  photograph 
preceding  the  presentation  of  that  name  has  activated  a 
different  set  of  representations  then  the  photograph- 
related  activation  must  be  overcome  before  a  correct 
decision  regarding  the  name  can  be  produced.   As  a  result, 
the  response  time  is  slower  than  when  the  face  and  name 
activate  the  same  set  of  representations.   In  the 
expression  interference  task,  the  presentation  of  a  face 
should  activate  a  particular  facial  expression 
representation  and  information  associated  with  it  in 
semantic  memory  but  the  question  arises  as  to  whether 
semantic  information  associated  with  that  representation 
needs  to  be  accessed  to  read  the  emotion  word  which 
follows. 

Reading  based  on  grapheme-phoneme  conversion  rules 
does  not  require  access  to  the  semantic  system  (Ratcliff 
and  Newcombe,  1982)  so  it  is  theoretically  possible  to 
read  the  presented  emotion  word  without  having  to  access 
the  expression  representations;  in  fact,  word  reading  can 
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take  place  without  comprehension  (Ellis  &  Young,  1989) . 
As  a  result  the  activation  of  the  expression 
representations  would  have  no  effect  on  the  speed  with 
which  the  word  was  read.   In  normals,  presentation  of  a 
word  may  automatically  cause  access  to  the  semantic  system 
so  that  any  activation  occurring  within  it  may  impact 
reading  time.   However,  because  access  to  the  semantic 
system  is  only  one  route  to  reading,  the  impact  of  the 
activation  would  be  less  than  if  the  response  was  forced 
entirely  through  the  semantic  system;  as  a  result 
interference  effects  would  be  smaller.   This  is  precisely 
what  was  observed.   For  the  Identity  interference  task  the 
magnitude  of  the  interference  effect  for  the  subjects 
showing  a  normal  effect  was  approximately  175ms.   For  the 
Expression  interference  task  the  average  interference 
effect  for  those  groups  showing  a  normal  effect  was 
approximately  17ms.   What  these  observations  suggest  is 
that  L.F.  either  does  not  automatically  access  the 
semantic  system  and/or  the  activation  of  the  expression 
representations  is  insufficient  to  affect  response  time 
when  the  effects  of  such  activation  are  measured  through 
reading  speed. 

L.F. 'a  failures  on  the  indirect  identity  and 
expression  tasks  appear  to  be  due  to  an  interaction 
between  task-related  variables  and  his  face  processing 
defect.   The  possible  task-related  factors  involved  in 
L.F. 's  failures  have  been  described,   what  is  the  nature 
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of  the  prosopagnosia  defect  with  which  they  interacted? 
Bauer  and  Trobe  have  argued  that  L.F.  "verbally  tagged" 
unique  attributes  of  objects  so  as  to  identify  them  ("a 
long  metal  blade  =  knife;"  p.  43)  but  noted  that 
prosopagnosics  have  difficulty  using  this  strategy  to 
identify  faces  because  "faces  are  so  meaningful  in 
everyday  life  and  because  making  distinctions  between  them 
is  such  an  exquisitely  nonverbal  task"  (p.  43). 

Levine  and  Calvanio  (1989)  convincingly  argue  that 
"the  perceptual  and  memory  defects  [in  prosopagnosia]  are 
not  distinct  impairments  in  different  stages  of  visual 
recognition  but  instead  are  two  aspects  of  the  same 
underlying  disorder,  which  we  call  defective  visual 
•configural'  processing"  (p.  151).   They  concluded  that 
their  prosopagnosia  cannot  "identify  by  getting  an 
overview  of  an  item  as  a  whole  in  a  single  glance"  (p. 
159)  and  echo  Bauer  and  Trobe  (1984)  in  their  report  that 
"most  often,  the  reason  for  his  [L.F.'s]  success  is  that  a 
single  detail  or  contour  is  sufficient  to  specify  the 
object's  identity  .  .  .  visual  identification  has  become  a 
'logical  process  rather  than  a  visual  one'"  (p.  160).   For 
example,  when  a  familiar  face  possesses  a  distinctive 
feature  (e.g.,  Bob  Hope's  nose,  Richard  Nixon's  jowls) 
that  feature  may  communicate  enough  unique  information  to 
produce  a  sense  of  "inferential  knowing."  This  is  a  sense 
of  "based  on  my  calculations  this  must  be  true"  as  opposed 
to  "I  feel  in  my  gut  that  this  is  true."   L.F.  is  able  to 
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reliably  recognize  the  same  photographs  of  Bob  Hope  and 
Muhammed  Ali  because  the  mouths  are  distinctive.   But  he 
is  never  very  confident  about  his  identifications  of  these 
two  faces  and  he  can't  recognize  them  from  other 
photographs.   Clearly,  because  faces  of  different  people 
differ  in  such  subtle  ways,  identity  discrimination  which 
attempts  to  use  distinctive  features  usually  fails. 

However,  facial  information  that  is  more  amenable  to 
a  feature-based  type  of  analysis  is  better  communicated 
and  more  accurately  interpreted.   There  appear  to  be  a 
limited  number  of  prototypical  facial  expressions  and 
these  are  characterized  by  unique  and  distinctive 
features.   The  study  of  Blonder  et  al.  (1991)  clearly 
suggests  that  normals  can  infer  affective  state  based  on 
verbal  descriptions  of  salient  features.   It  appears  that 
facial  expression  can  be  accurately  inferred  based  on  the 
limited  information  provided  by  discrete  features. 
Consequently,  it  makes  sense  that  a  prosopagnosia  should 
be  able  to  perform  normally  on  direct  expression  tasks  and 
with  normal  latencies  (which  we  observed  with  L.F.). 

Summary 

This  study  has  resulted  in  several  conclusions 
regarding  the  face  processing  abilities  of  RHD  patients 
and  prosopagnosics  and  about  the  functional  pathologies 
underlying  their  face  processing  defects.   First,  in  some 
RHD  cases  damage  to  the  Expression  Analysis  system  has 


107 


resulted  in  a  disruption  of  conscious  access  to  otherwise 
intact  expression  representations.   There  does  exist 
another  subset  of  RHD  cases  who  seem  unable  to  either 
directly  or  indirectly  access  the  expression 
representations.   It  is  possible  that  the  representations 
themselves  have  been  disrupted  or  the  expression 
processing  system  has  been  damaged  such  as  to  make  the 
representations  themselves  useless. 

Second,  prosopagnosia  appears  to  be  the  result  of 
impairment  at  some  level  of  structural  encoding  such  that 
visual  information  is  processed  in  terms  of  salient, 
unique,  or  distinctive  features  (i.e.,  in  piecemeal 
fashion) .   The  information  communicated  in  that  way  is 
unable  to  activate  the  Face  Recognition  Units  and  may  be 
unable  to  normally  access  the  Expression  Analysis  system. 
However,  whether  or  not  that  is  true  depends  on  which 
"descriptions"  are  disrupted.   If  disruption  occurs  at  an 
early  stage  of  structural  encoding  then  the  viewer-center 
descriptions  (Bruce  &  Young,  1986;  Marr,  1982),  which 
describe  the  surface  layout  of  the  face,  then  abnormal 
processing  of  identity  and  expression  are  likely.   If  the 
impairment  occurs  later  in  the  process  and  disrupts  the 
construction  of  the  more  abstract  structural  codes  then 
expression  processing  may  well  proceed  normally.   L.F. »s 
performance  on  the  indirect  expression  task  suggests  that 
he  is  not  processing  expression  normally  and  implicates 
disruption  at  an  early  stage  of  structural  encoding. 
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Stereotype  Processing 

Having  discussed  at  length  the  effects  of 
prosopagnosia  and  RHD  on  identity  and  expression 
processing  let  us  now  return  to  the  central  guestion: 
What  is  the  relationship  of  facial  stereotype  recognition 
to  expression  and  identity  processing?   It  was 
hypothesized  that  occupational  stereotype  recognition  was 
based  primarily  on  information  derived  from  faces  through 
the  identity  processing  system  while  personality 
stereotype  recognition  was  based  on  information  from 
expression  analysis.   In  the  following  sections  the 
relationships  of  occupational  stereotype  and  personality 
recognition  to  expression  and  identity  processing  will  be 
examined. 

Occupational  Stereotypes.   The  most  straight-forward 
inference  is  based  on  the  classical  dissociation  between 
performance  on  the  direct  occupational  stereotype  task  and 
the  direct  expression  tests  in  prosopagnosia.   There  is 
evidence  of  the  reverse  dissociation  among  the  RHD 
patients  as  a  group,  but  only  three  individual  patients 
showed  it.   There  is  also  evidence  that  impaired 
visuoperceptual  processing  was  associated  with  poor 
performance  on  this  task  among  the  RHD  patients  in  that 
six  of  eight  patients  who  were  perceptually  impaired 
failed  to  perform  normally  on  the  direct  occupational 
stereotype  task.   However,  the  data  indicate  that  the 
ability  to  categorized  faces  in  terms  of  apparent 
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occupational  category  is  not  related  to  the  ability  to 
recognize  facial  expression.   This  suggests  that 
expression  information  contributes  little  if  any  of  the 
information  to  the  Visually-derived  Semantic  Codes  upon 
which  occupational  stereotype  decisions  are  based. 

Extending  the  observed  dissociations  to  the  indirect 
occupation  and  expression  tasks  would  have  strengthened 
the  above  conclusion.   Unfortunately,  not  only  did  L.F. 
not  show  a  normal  interference  effect  on  the  indirect 
occupational  stereotype  task,  none  of  the  groups  did.   The 
failure  of  all  subjects  on  this  task  appears  to  reflect  a 
problem  with  this  specific  test  since  normals  are  clearly 
able  to  extract  this  type  of  information  from  faces.   As 
discussed  in  Chapter  1,  Klatzky  et  al.  (1982b) 
demonstrated  that  normals  can  both  directly  and  indirectly 
derive  occupational  stereotype  information  from  faces. 
Her  tasks  were  constructed  using  stimuli  from  the  same 
preliminary  study,  why  did  we  fail  to  show  an  effect 
since  we  showed  a  direct  effect  and  the  stimuli  came  from 
the  same  source  for  both  tasks.   Klatzky  used  the  exact 
occupational  category  labels  generated  in  the  preliminary 
study  in  both  tasks.   In  our  preliminary  study  we  had  one 
category  called  "athlete"  and  this  was  used  in  the  direct 
task.   However,  on  the  indirect  task,  the  faces 
categorized  as  athletes  were  arbitrarily  subcategorized  as 
either  "shortstop"  or  "quarterback,"  two  categories  which 
were  never  empirically  related  to  any  faces.   Thus  it  was 
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not  known  whether  these  categories  were  represented  by 
easily  imageable  stereotypic  faces  and,  if  they  were, 
whether  the  faces  categorized  as  general  athletes  were 
exemplars  of  these  categories.   Consequently,  while  the 
category  "athlete"  may  have  been  activated  by  a  face,  the 
subcategories  may  have  been  insufficiently  activated  to 
produce  an  effect.   As  a  result,  none  of  the  groups  showed 
any  effect  on  this  task. 

An  alternative  to  the  conclusion  that  some  aspect  of 
the  task  was  flawed  is  that,  in  fact,  unfamiliar  faces  are 
not  automatically  processed  in  terms  of  apparent 
occupational  category  and  that  more  direct,  conscious 
processing  is  required  to  categorize  faces  on  this  basis. 
The  question  then  arises  as  to  why  this  conclusion  does 
not  seem  to  apply  to  Klatzky's  study.   It  is  possible  that 
because  Klatzky  retained  external  facial  features  (e.g., 
hair)  the  faces  were  actually  stronger  exemplars  than 
those  used  in  this  study.   However,  ratings  of  the 
occupational  stereotype  exemplars  used  in  this  study  were 
relatively  higher  (i.e.,  they  were  stronger  exemplars) 
than  were  the  personality  stereotype  exemplars  (which  also 
lacked  external  features) ,  yet  strong  effects  were 
demonstrated  in  indirect  personality  test.   Why  would 
unfamiliar  faces  be  automatically  processed  in  terms  of 
apparent  personality  yet  not  in  terms  of  apparent 
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occupation?5  While  this  possibility  is  not  an  untenable 
explanation  of  the  failure  of  all  subjects  on  the  indirect 
occupational  stereotype  task  and  is  a  hypothesis  worthy  of 
examination  in  the  future,  the  present  findings  seem  to 
better  support  the  idea  that  the  task  itself  contained  a 
flaw  that  resulted  in  its  general  insensitivity  to  the 
apparent  occupational  category  membership  of  the  faces. 

Personality  Stereotypes.   All  groups  performed 
normally  on  both  personality  stereotype  tasks.   The 
finding  of  a  dissociation  between  performance  on  the 
personality  stereotype  test  and  occupational  stereotype 
test  by  L.F.  and  the  dissociation  between  the  performance 
of  the  RHD  patients  on  the  personality  stereotype  test  and 
the  expression  tests  seems  to  suggest  that  personality 
stereotype  recognition  may  be  a  function  of  a  face 
subsystem  that  is  independent  of  the  expression  and 
identity  processing  subsystems.   RHD  should  result  in 
impaired  personality  stereotype  recognition  if  access  to 
expression  information  is  required,  while  prosopagnosia 
should  cause  impairment  if  access  to  identity  information 
is  needed.   An  argument  can  be  made  for  a  three-subsystem 
model  of  face  processing  in  which  personality  stereotypes 
are  processed  via  an  independent  system,  but  a  two- 
subsystem  model  is  more  parsimonious  and  more 

5  It  is  possible  that  "personality"  information  revealed 
by  faces  have  sufficient  validity  in  naturalistic  settings 
that  the  ability  to  make  inferences  from  such  information 
has  adaptive  value.   While  occupation  information  may  not 
be  so  relevant  to  an  organism's  survival. 
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evolutionarily  sound  (it  is  hard  to  imagine  why  a 
personality  stereotype  processing  system  would  have 
evolved  independently) .   if  this  is  true,  what  two 
subsystem  model  might  account  for  the  observed  data? 

If  the  Visually-derived  Semantic  Codes  for 
personality  stereotypes  are  based  on  expression 
information  and  yet  are  themselves  outside  the  expression 
system,  then  normal  indirect  personality  stereotype  test 
performance  would  be  expected  for  the  RHD  patients  since 
the  representations  are  intact.   Additionally,  the  RHD 
patients  might  have  normal  direct  personality  test 
performance  despite  impaired  direct  expression  task 
performance  because,  according  to  Bruce  and  Young  (1986), 
unfamiliar  faces  have  direct  access  to  Visually-derived 
Semantic  Codes  including  those  that  may  have  been  created 
with  information  from  a  now  dysfunctional  system  (i.e., 
the  expression  system) . 

Two  alternative  explanations  exist.   The  first 
suggests  that  RHD  patients  are  unable  to  use  expression 
information  to  categorize  faces  in  terms  of  personality 
traits.   However,  as  Secord  (1958)  and  Thornton  (1943) 
pointed  out,  facial  expression  is  only  one  type  of  data 
that  contributes  to  judgements  about  personality 
characteristics.   Thus,  it  may  be  that  the  remainder  of 
the  information  is  sufficient  for  the  RHD  patients  to  make 
accurate  inferences.   Conversely,  L.F.  may  use  the 
expression  information  when  he  performs  the  direct 
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personality  stereotype  test  while  being  insensitive  to  the 
nonexpression  information.   Since  the  Visually-derived 
Semantic  Codes  on  which  personality  stereotype  inferences 
are  based  should  be  intact,  as  are  the  famous  face 
representations,  he  would  perform  normally  on  the  indirect 
task. 

The  second  alternative  is  that  expression  information 
is  very  important  for  personality  stereotype  attributions 
but  that  the  direct  test  is  too  easy.   On  identity  tests, 
L.F.  has  never  performed  above  chance  level  and  never  has 
any  confidence  in  his  correct  decisions.   However,  the  RHD 
patients  show  considerable  variability  across  subjects  in 
their  degree  of  impairment  on  expression  tests  yet  even 
the  most  impaired  still  perform  well  above  chance.   Thus, 
while  even  an  easy  test  may  be  impossible  for  a 
prosopagnosia  if  he  has  to  extract  "identity- like" 
information,  the  RHD  patients  are  not  equally  impaired  on 
expression-related  tasks  and  so  perform  normally  when  an 
expression-related  task  is  relatively  easy.   (see,  for 
instance,  the  performance  of  the  RHD  patients  on  the 
Affect  Discrimination  subtest.) 

Thus,  any  firm  conclusions  regarding  the  contribution 
of  expression  information  to  personality  stereotype 
processing  must  await  data  from  a  more  challenging  direct 
personality  stereotype  task,  at  the  least.   However,  it 
seems  apparent  that  identity  information  is  not  required 
for  accurate  personality  stereotype  inferences.   It  also 
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seems  that  a  two-subsystem  model  is  sufficient  to  explain 
the  data  from  this  study  and  that  it  is  unnecessary  to 
propose  a  separate  system  for  extracting  personality 
stereotype  information  from  faces.   It  should  be  remember 
that  the  fact  that  a  two-system  model  can  explain  the 
observed  results  does  not  mean  that  more  than  two  systems 
do  not  exist. 

Conclusions 

The  primary  purpose  of  this  study  was  to  ascertain 
the  source  of  face  information  which  contributes  to  the 
creation  of  particular  types  of  Visually-derived  Semantic 
Codes.   It  was  hypothesized  that  the  information  upon 
which  occupational  stereotypes  are  based  arises 
predominantly  from  processing  of  faces  within  the  identity 
system.   Conversely,  it  was  suggested  that  personality 
stereotype  attributions  were  based  on  information 
processed  within  the  expression  system.   Since  no 
impairment  was  seen  on  either  personality  stereotype  task, 
even  among  the  RHD  patients  and  L.F.,  no  conclusions  could 
be  drawn  concerning  the  contributions  of  the  identity  and 
expression  systems  to  personality  stereotype  attributions. 
However,  it  was  concluded  that  an  independent  "personality 
stereotype  processing  system"  need  not  be  posited  based  on 
the  data. 

It  was  inferred  that  facial  expression  information 
does  not  play  an  important  role  in  the  ability  to 
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categorize  faces  in  terms  of  apparent  occupational 
category.   Based  on  this,  it  appears  that  the  expression 
processing  system  does  not  contribute  significant 
information  to  the  construction  of  the  Visually-Derived 
Semantic  Codes  underlying  the  ability  to  extract 
occupational  stereotype  information  from  unfamiliar  faces. 
The  contribution  of  the  identity  system  to  these  codes  is 
harder  to  determine.   It  is  entirely  possible  that 
occupational  stereotype  information  is  processed  by  its 
own  independent  system  and  we  have  no  empirical  basis  to 
argue  against  this.   However,  as  with  personality 
stereotypes,  it  is  hard  to  imagine  why  such  a  system  would 
have  evolved  independently.   On  the  other  hand,  the 
information  which  goes  into  occupational  stereotype 
attributions  may  have  some  form  of  adaptive  significance 
but  we  are  misled  by  the  present  label  (i.e.,  occupational 
stereotype) .   What  is  clear  is  that  identity  processing 
and  occupational  stereotype  processing  share  something  in 
common  because  they  are  both  disrupted  in  prosopagnosia. 
Whether  both  types  of  information  are  processed  in  one 
system  or  whether  they  share  common  input  from  structural 
encoding  is  not  known. 

Another  question  addressed  in  this  study  concerned 
the  pathology  underlying  the  affective  processing  defect 
seen  frequently  in  RHD.   The  failure  of  some  RHD  patients 
to  show  a  normal  interference  effect  on  the  indirect 
expression  task  suggests  that  the  expression 
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representations  are  functionally  disrupted.   While,  normal 
indirect  expression  task  performance  in  others  indicated 
that  those  patients  have  lost  conscious  access  to  intact 
expression  representations. 

Finally,  it  was  argued,  in  accordance  with  Bauer  and 
Trobe  (1984)  and  Levine  and  Calvanio  (1989),  that 
associative  prosopagnosia  (see  Chapter  1)  is  the  result  of 
impaired  visual  ''configural"  processing  and  the  residual 
feature-based,  piecemeal  perception.   Since  the  impairment 
of  visual  configural  processing  in  prosopagnosia  is  not 
specific  to  faces,  the  question  arises  as  to  the 
contribution  of  prosopagnosia  research  to  our 
understanding  of  face  processing.   In  many  ways  face 
identity  recognition  is  similar  to  object  recognition 
(Young,  Hay,  &  Ellis,  1986) .   Despite  this,  face  identity 
recognition  still  almost  always  requires  the  ability  to 
make  subtle  discriminations  among  elements  of  a  rather 
homogenous  group.   This  is  rarely  true  in  object 
recognition  in  which  between-group  discriminations  are 
almost  always  sufficient.   Consequently,  prosopagnosia  can 
potentially  tell  us  about  the  information  and  abilities 
required  to  make  such  discriminations.   For  example,  we 
know  that  face  identity  recognition  requires  the  ability 
to  appreciate  the  facial  stimulus  as  a  whole,  not  simply  a 
sequential  collection  of  features.   This  knowledge  may 
cause  us  to  pursue  the  perceptual  processes  involved  in 
creating  that  organic  whole. 
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Future  Directions 

This  study  failed  to  determine  the  relationship  of 
personality  stereotype  information  to  expression  and/or 
identity  processing.   As  noted  in  a  previous  section,  the 
use  of  a  more  challenging  direct  personality  stereotype 
recognition  task  with  RHD  patients  would  provide  data 
bearing  on  the  question  of  whether  knowledge  about  facial 
expression  is  necessary  for  successful  completion  of  such 
a  task.   This  is  important  since  it  would  clarify  the 
contribution  of  the  various  face  processing  systems  to  the 
creation  and  activation  of  particular  semantic  codes. 

Another  question  has  to  do  with  whether  the 
hypothesized  defect  of  visual  configural  processing  alone 
is  responsible  for  the  face  recognition  impairment  in 
prosopagnosia  or  whether  other  factors  must  interact  with 
it.   In  other  words,  if  a  normal  person  were  forced  to 
process  a  face  in  a  sequential,  feature-based  mode,  would 
they  also  look  prosopagnosic  on  direct  identity 
recognition  tests?  If  the  same  type  of  stimulus  were  used 
on  an  indirect  task  would  normals  perform  normally? 
Basically,  this  question  raises  two  issues:   1)  what  does 
it  really  mean  to  say  that  "visual  configural  processing" 
is  disrupted  and,  2)  what  constitutes  a  "feature?"   This 
addresses  the  nature  of  visual  perceptual  processing. 

A  final  question  addresses  the  route  by  which 
implicit  identity  recognition  occurs  in  prosopagnosia. 
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Traditional  cognitive  models  of  face  processing  have 
simply  placed  a  functional  lesion  between  Structural 
Encoding  (or  its  equivalent)  and  the  FRU's  (e.g.,  Figure 
1-2).   But  no  alternative  route  is  offered  by  which  the 
face  percept  is  allowed  "implicit"  access  to  the  face- 
related  semantic  system.   A  related  question  has  to  do 
with  the  neuroanatomical  pathway(s)  which  support  implicit 
face  recognition.   Bauer  (1984)  has  implicated  the  dorsal 
visuolimbic  system  described  in  Chapter  1  in  normal 
autonomic  recognition  of  familiar  faces,   is  it  possible 
that  this  system  carries  visual  information  with 
sufficient  specificity  to  activate  face-related  semantic 
information  and  support  other  forms  of  indirect  face 
recognition  such  as  that  seen  with  interference  or  priming 
paradigms? 


APPENDIX  A 
STEREOTYPE  STIMULUS  SET  DEVELOPMENT 

In  order  to  evaluate  the  sensitivity  of  various 
subject  groups  to  the  stereotype  information  contained  in 
faces,  a  set  needed  to  be  constructed  which  contained 
faces  judged  as  strong  exemplars  of  given  stereotype 
categories.   This  study  required  faces  which  represented 
good  exemplars  of  several  occupational  categories  and 
personalty  descriptors.   The  development  of  this  stimulus 
set  consisted  of  three  parts:   l)  the  selection  of 
occupational  categories  and  personality  descriptors  for 
which  people  were  able  to  generate  clear  and  distinct 
stereotype  images;  2)  the  determination  of  which  of  those 
categories  was  represented  in  a  large  set  of  faces;  and, 
3)  determination  of  which  of  the  faces  in  the  large  set 
were  most  representative  of  particular  categories.   The 
following  three  studies  were  designed  to  achieve  these 
goals  and  yield  a  set  of  faces  which  were  good 
representatives  of  particular  occupational  categories  and 
personality  descriptors. 
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Category  Selection  I 

The  first  step  in  the  development  of  the  stereotype 
stimulus  set  was  the  selection  of  a  set  of  occupational 
categories  and  personality  descriptors  for  which  have 
distinctive  and  easily  generated  prototypical  images. 
Following  the  method  of  Klatzky  et  al.  (1982a),  twenty 
clinical  psychology  graduate  students  and  interns  (8 
males,  12  females;  mean  age  =  27.25,  SD  =  4.87)  at  the 
University  of  Florida  completed  a  Questionnaire  in  which 
they  rated  17  occupational  categories  and  17  personality 
descriptors  (Table  1)  in  terms  of  the  distinctiveness  of 
the  image  they  created  and  the  ease  of  its  generation  on  a 
0  to  9  point  scale  (0  =  indistinct  or  difficult  to 
generate) .   The  occupational  categories  consisted  of  13  of 
those  used  by  Klatzky  et  al.  (1982a)  and  four  considered 
important  by  the  present  author.   The  personality 
descriptors  were  chosen  from  among  those  used  in  several 
cross-cultural  multidimensional  scaling  studies  of 
personality  descriptors  (White,  1980) .   The  occupational 
categories  and  personality  descriptors  are  presented  in 
Table  A-l.   The  first  ten  of  each  were  associated  with  the 
most  distinctive  and  easily  generated  prototypical  images 
and  were  selected  for  the  next  phase  of  the  study. 
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Table  A-l 

Ranked  Occupational  and  Personality  Category  images 


Rank   Category 


1.  Rock  Musician 

2 .  Model 

3 .  Athlete 

4 .  Farmer 

5 .  Judge 

6.  Hairdresser 

7 .  Doctor3 

8 .  Accountant 

9.  Truck  Driver 

10.  Laborer 

11.  Entertainer3 

12 .  Lawyer3 

13.  Salesman 

14.  Police  Detective 

15.  Undertaker 

16.  Professional3 

17 .  Watchmaker 


Mean 
Distinctiveness 
Rating 

8.15 
8.05 


7 
6, 
6, 
6, 


65 
85 
75 
35 


6.25 
6.20 
6.10 
5.90 

5.65 
5.35 
5.35 
5.15 
5.15 
3.90 
3.35 


Mean 

Difficulty 

Rating 

8.30 
8.15 
7.85 
7.45 
6.80 
6.45 
6.15 
6.00 
6.30 
6.65 

6.25 
5.70 
5.35 
5.40 
5.35 
4.75 
3.35 


Rank   Category 


Mean  Mean 

Distinctiveness  Difficulty 
Rating        Rating 


1. 

Aggressive 

7.30 

2. 

Sociable 

7.00 

3. 

Kind 

6.90 

4. 

Shy 

6.15 

5. 

Lazy 

5.20 

6. 

Rude 

5.05 

7. 

Humble 

5.80 

8. 

Intolerant 

4.75 

9. 

Irresponsible 

4.50 

10. 

Jealous 

4.40 

11. 

Obedient 

3.85 

12. 

Clever 

3.65 

13. 

Diligent 

3.60 

14. 

Bold 

3.50 

15. 

Selfish 

3.35 

16. 

Individualistic 

2.85 

17. 

Possessive 

2.60 

Occupational  categories  not 

origj 

et  al.  (1982a) . 

6 

.85 

7 

.35 

6 

.90 

5 

.95 

4 

.70 

5 

.25 

4 

.65 

4 

.90 

4 

.55 

3 

.90 

3. 

85 

3. 

40 

3. 

70 

3. 

10 

2. 

95 

2. 

85 

2. 

80 
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Category  Selection  II 

The  first  category  selection  study  determined  which 
occupational  categories  and  personality  descriptors  were 
the  most  imageable.   The  purpose  of  the  this  study  was  to 
determine  which  of  the  most  imageable  categories  were  best 
represented  in  our  face  set.   That  is,  while  category  »x» 
may  be  the  most  imageable,  there  may  be  no  exemplars  of 
that  category  among  our  faces  so  it  would  not  be  a  useful 
category  for  our  purposes. 

Stimuli 

The  stimuli  for  the  preliminary  studies  were  101 
black-and-white  photographs  of  white  males  working  or 
going  to  school  in  the  J.  Hillis  Miller  Health  Center. 
None  had  glasses  or  beards  (though  mustaches  were 
allowed),  and  the  faces  had  similar  neutral  expressions. 
Each  face  was  backed  by  a  piece  of  gray  poster  board  and  a 
second  piece  of  gray  poster  board  was  used  to  cover  neck 
and  clothing.   Finally  all  faces  were  cropped  to  cover  as 
much  hair  as  possible.   Thus  only  face  and  hair  around  the 
face  were  visible  in  the  finished  photograph  and  no  other 
clues  were  provided  as  to  true  occupation  or  personality 
type. 

Participants 

Subjects  were  twenty  University  of  Florida 
undergraduates  enrolled  in  Introductory  Psychology  classes 
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who  received  course  credit  for  their  participation.   Four 
males  and  six  females  (mean  age  =  2  0.5,  sd  =  2.51) 
categorized  the  faces  according  to  the  occupational 
categories  while  nine  females  and  one  male  (mean  age  = 
18.2,  sd  =  .79)  used  the  personality  categories.   Only 
participants  were  born  and  raised  in  the  United  States 
were  used  so  as  to  provide  a  relatively  circumscribed 
cultural  base. 

Procedure 

The  twenty  subjects  were  tested  in  four  groups  of  5. 
Half  of  the  subjects  saw  the  faces  in  order  from  #1  to 
#101,  while  the  other  half  saw  them  in  reverse  order. 
They  were  told  to  look  at  each  face  and  pick  three  of  the 
10  categories  to  which  the  face  looked  most  like  it 
belonged.   Before  actually  making  these  judgements,  the 
subjects  were  shown  all  the  faces  for  approximately  two 
seconds  to  familiarize  them  with  the  stimuli. 

Each  face  was  be  presented  via  a  slide  projector  for 
approximately  ten  seconds  followed  by  a  period  of 
darkness.   During  the  dark  period  the  subjects  picked  the 
three  categories  of  which  the  face  was  most  likely  to  be  a 
member  and  they  distributed  a  total  of  10  points  to  each 
of  the  three  categories  based  on  how  good  an  exemplar  of 
each  category  the  face  was,  with  no  less  than  1  point 
being  given  to  any  one  category.   This  method  of  ranking 
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does  not  assume  equal  distance  between  the  three 
categories. 

Results 

Since  the  purpose  of  this  study  was  to  determine  the 
representation  of  each  category  within  the  stimulus  set  as 
a  whole,  the  data  was  examined  without  reference  to 
individual  faces.   The  frequency  of  selection  of  each 
category  by  a  subject  was  weighted  based  on  the  number  of 
points  given  to  it.   For  instance,  if  category  #1  was 
picked  and  given  six  points,  that  was  equivalent  to 
picking  category  #1  six  times.   Thus  the  final  frequency 
of  category  selection  reflects,  not  only  how  frequently 
the  category  was  used,  but  how  good  the  exemplars  of  that 
category  are. 

Table  A-2  presents  the  frequency  of  category  usage 
for  each  occupational  category  and  personality  descriptor. 
The  categories  with  frequencies  of  usage  greater  than  10% 
were  considered  well  represented.   Thus  five  occupational 
categories  (athlete,  doctor,  accountant,  truck  driver, 
laborer)  and  five  personality  descriptors  (aggressive, 
sociable,  kind,  shy,  intolerant)  were  selected  for  use  in 
the  final  preliminary  study. 

Face  Categorization 

In  this  study  subjects  assigned  each  of  the  101  faces 
into  the  occupational  and  personality  categories  selected 
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in  the  previous  study  by  assigning  weights  to  each 
category  to  indicate  how  good  an  exemplar  each  face  was  of 
each  category. 

Table  A-2 

Weighted  Frequency  of  Category  Usage  in  the  Set  of  im 
Faces 

Occupational  Categories 

WT% 
Rock  Musician  7.3 
Model  6 . 3 

Athlete  11.1 

Farmer  9 . 3 

Judge  8 . 0 


Hairdresser 
Doctor 
Accountant 
Truck  Driver 
Laborer 


8.2 
10.7 
11.8 
10.2 
17.0 


ersonality  Descripto 

WT% 

Aggressive 

14.0 

Sociable 

12.7 

Kind 

13.5 

Shy 

10.7 

Lazy 

7.5 

Rude 

9.3 

Humble 

7.0 

Intolerant 

11.6 

Irresponsible 

7.3 

Jealous 

6.3 

Participants 

Subjects  were  20  University  of  Florida  undergraduates 
enrolled  in  Introductory  Psychology  who  received  course 
credit  for  their  participation,  and  twenty  each  of 
subjects  ranging  in  age  from  40  to  50  and  60  and  up. 
Table  A- 3  indicates  group  sex  ratio  and  means  for  age  and 
education.   The  40-50  age  group  were  primarily  volunteers 
recruited  from  a  local  church.   The  60-up  group  was 
composed  mostly  persons  who  had  participated  as  subjects 
in  past  experiments  conducted  in  this  lab.   The  remaining 
subjects  in  both  groups  were  recruited  via  an 
advertisement  in  the  local  newspaper.   Only  participants 
born  and  raised  in  the  United  States  were  used  in  this 
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study  so  as  to  provide  a  relatively  circumscribed  cultural 
base. 


Stimuli 

The  same  faces  used  in  Category  Selection  II  were 
used. 


Table  A-3 

Descriptive  Statistics  for  Face  Categorization  Subjects 

Groups 

Undergrads  40-50  60-up 

Age             18.5  (0.76)  43.6  (2.62)  68.3  (4.85) 

Education       12.7  (0.73)  18.0  (2.62)  15.1  (2.57) 

Sex  (M/F)       8/12  10/10  7/13 


Procedure 

Subjects  in  the  three  age  ranges  were  tested 
independently  in  groups  ranging  from  two  to  nine.   Half 
the  subjects  in  each  group  made  occupational  category 
judgements  first,  followed  by  personality  category 
judgements,  while  the  other  half  proceeded  in  reverse 
order.   Additionally,  half  began  with  face  #1,  with  the 
other  half  beginning  with  face  #101. 

After  being  told  to  look  at  each  face  and  decide  how 
well  each  fits  into  the  five  personality  or  occupational 
categories,   the  subjects  were  shown  all  of  the  faces  for 
approximately  two  seconds  to  familiarize  them  with  the 
stimuli.   They  then  saw  the  faces  again  for  approximately 
ten  seconds  during  which  time  they  indicated  how  well  the 
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face  fit  each  category  by  distributing  a  total  of  nine 
points  to  each  category  according  to  how  good  an  exemplar 
was  of  each  category.   Scores  of  0  were  allowed  but  the 
total  points  given  to  all  categories  for  one  face  must 
have  equalled  '9.'   Thus  a  category  of  which  a  face  is  a 
perfect  exemplar  would  get  a  '9'  and  the  remaining  four 
will  receive  a  '0'.   If  a  face  did  not  at  all  fit  into  a 
category  it  would  receive  a  '0'  for  that  category  though 
it  may  be  a  good  exemplar  of  another.   A  face  which  did 
not  fit  well  in  any  categories  would  receive  'Is1  and 
'2s1  . 

Results 

Informal  observation  of  category  weightings  and 
intuition  indicated  that  the  five  categories  in  each 
stereotype  (occupation,  personality)  could  be  placed  into 
three  "supercategories. »  The  occupational  categories 
could  be  placed  into  Athlete  (Supercategory  1;  athlete), 
Professional  (Supercategory  2;  doctor,  accountant),  and 
Laborer  (Supercategory  3;  truck  driver,  laborer) 
supercategories.   The  personality  descriptors  fit  into  Shy 
(Supercategory  1;  shy),  Good  Guy  (Supercategory  2; 
sociable,  kind),  and  Bad  Guy  (Supercategory  3;  aggressive, 
intolerant)  supercategories. 

The  weighted  frequency  of  placement  in  each  category 
was  calculated  for  each  face  and  group.   Within  each 
group,  the  face  was  assigned  to  the  category  and 
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supercategory  into  which  it  was  placed  most  frequently. 
The  frequency  of  placement  scores  for  category  and 
supercategory  were  averaged  across  groups  for  those  faces 
for  which  there  was  supercategory  agreement  across  all 
three  groups.   They  were  then  ranked  based  on  a  measure 
called  the  "supercategory  transformed  weight  score"  which 
is  simply  the  observed  frequency  of  placement  into  that 
supercategory  divided  by  expected  chance  placement  into 
the  supercategory.   This  measure  is  necessary  because 
chance  placement  into  the  "Shy"  and  "Athlete" 
supercategories  (which  represent  only  one  category  each) 
is  20%,  while  it  is  40%  in  the  others  (they  represent  two 
categories) .   Thus  each  can  be  compared  meaningfully. 

Forty-five  faces  met  the  criteria  for  use  as 
occupational  stereotypes  and  forty-three  met  the  criteria 
for  use  as  personality  stereotypes,  with  fourteen  meeting 
both  criteria.   The  twenty  faces  best  exemplifying  the  two 
stereotypes  were  selected  resulting  in  a  set  of  forty 
different  faces.   Table  A-4  provides  supercategory 
placement  (SC) ,  supercategory  transformed  weight  score 
(STWS) ,  and  observed  frequency  of  placement  (OFP)  about 
each  of  these  faces. 
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Table  A-4 

Final  Set  of  Occupational  and  Personality  Stereotype  Faces 


Occupational  Stereotypes 
Rank  Face  SC1  STWS    OFP 


1 

61 

1 

2.41 

48.2 

2 

93 

1 

2.34 

46.9 

3 

1 

1 

2.34 

46.8 

4 

11 

2 

2.22 

89.0 

5 

35 

1 

2.17 

43.5 

6 

34 

1 

2.09 

83.5 

7 

16 

1 

2.08 

41.5 

8 

47 

2 

2.07 

41.3 

9 

31 

1 

2.04 

81.7 

10 

20 

1 

2.01 

40.2 

11 

90 

1 

2.01 

40.1 

12 

88 

2 

1.98 

79.3 

13 

66 

1 

1.86 

37.2 

14 

43 

2 

1.83 

73.2 

15 

22 

1 

1.81 

36.2 

16 

69 

2 

1.80 

72.1 

17 

77 

1 

1.80 

36.0 

18 

7 

1 

1.78 

35.7 

19 

6 

1 

1.74 

34.8 

20 

97 

1 

1.74 

34.8 

Personality  Stereotypes 


Face 

SC" 

STWS 

OFP 

28 

2 

2.07 

82.6 

95 

2 

1.99 

79.7 

12 

3 

1.92 

77.1 

71 

2 

1.91 

76.2 

24 

3 

1.91 

76.2 

99 

3 

1.90 

76.1 

94 

2 

1.83 

73.2 

54 

2 

1.77 

70.8 

76 

3 

1.74 

69.4 

60 

3 

1.73 

69.3 

52 

2 

1.71 

68.5 

32 

3 

1.69 

67.6 

59 

3 

1.64 

65.6 

23 

3 

1.62 

64.7 

80 

3 

1.61 

64.6 

85 

3 

1.57 

62.8 

18 

3 

1.57 

62.6 

10 

3 

1.53 

61.1 

49 

3 

1.52 

61.0 

5 

2 

1.52 

60.8 

1  =  Athlete;  2  =  Professional;  3  =  Laborer 
1  =  Shy;  2  =  Good  Guy;  3  =  Bad  Guy 


APPENDIX  B 
PILOT  STUDIES 

Experiment  B-i 

The  purpose  of  this  pilot  study  was  to  demonstrate 
face-identity  and  expression-label  interference  using 
voice  reaction-time. 

Participants 

Participants  were  11  undergraduate  and  graduate 
students  at  the  University  of  Florida  who  participated  for 
course  credit  (undergraduate  students)  or  out  of  sympathy 
for  the  examiner  (graduate  students) .   Their  ages  ranged 
from  18  to  32  and  all  were  female. 

Stimuli 

The  famous  faces  were  taken  from  the  Albert  set 
(Albert,  Butters,  &  Levin,  1979)  and  the  affective  faces 
were  a  subset  of  the  Ekman  faces  (Ekman  et_al. ,  1972). 
These  were  mounted  .25  inches  from  the  top  and  .75  inches 
from  the  bottom  of  white  t-scope  cards.   Two  by  three  inch 
pieces  of  gray  paper  were  mounted  on  t-scope  cards  in  the 
same  position  as  the  faces.   Below  each  face  or  shaded 
blank  was  a  .5  by  2.5  inch  piece  of  black  construction 
paper  on  which  the  text  would  be  projected.   All  text  was 
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printed  in  bold  14-point  Helvetica  type  and  mounted  on 
black  t-scope  cards. 

Procedure 

The  interference  tests  consisted  of  three  conditions. 
1)  Control :   in  this  condition  the  subject  was  presented 
with  a  shaded  blank  and  a  word.   This  was  the  control 
condition  and  every  word  that  appeared  with  a  face 
appeared  here  also.   This  condition  consisted  of  20 
trials.   2)  Congruent:   in  this  condition  ten  trials  were 
presented  in  which  the  face  and  word  were  the  same.   That 
is,  in  the  famous  face  test  the  face  of  Elvis  Presley 
would  be  paired  with  that  name  and,  in  the  affective  face 
test,  a  happy  face  would  be  paired  with  the  word  "happy." 
3)  Incongruent:   in  this  condition  another  ten  trials  were 
presented  in  which  the  face  and  the  word  were  different. 

In  the  famous  face  test  the  name  belonged  to  a  person 
famous  at  about  the  same  time  as  the  person  pictured  but 
was  from  a  different  occupational  category  (e.g.,  Elvis 
Presley-Joe  Dimaggio) ,  while  in  the  expression  test  the 
printed  expression  label  was  one  determined  to  be  most 
different  from  the  pictured  affect  based  on 
multidimensional  scaling  (e.g.,  Frightened-Happy;  Abelson 
&  Sermat,  1962) .   Because  two  expression  may  be  equally 
distant  from  a  target  affect  in  the  multidimensional 
scaling  results  some  target  expressions  have  more  than  one 
foil. 
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A  single  trial  consisted  of  the  following:   a  black 
fixation  dot  appeared  at  one  inch  above  center  line  for 
400  milliseconds;  upon  termination  of  the  fixation  dot,  a 
face  or  shaded  blank  appeared  for  an  additional  400 
milliseconds;  at  the  end  of  that  period  the  face  remained 
and  the  word  appeared  below  the  face  for  three  seconds. 
The  subjects'  task  was  to  read  the  word  as  soon  as  it 
appeared.   Reaction-time  was  recorded  by  the  examiner. 
Subjects  were  told  that  they  should  focus  on  the 
fixation  dot  until  the  face  appeared  then  shift  their  gaze 
to  the  position  at  which  the  word  would  appear.   They  were 
instructed  to  read  the  word  as  quickly  and  loudly  as 
possible.   Voice  amplitude  was  emphasized  to  insure 
sufficient  volume  to  activate  the  stop-clock  switch. 

Subjects  were  then  given  five  practice  trials  to 
familiarize  them  with  the  procedure  and  to  allow  voice 
volume  modification  as  necessary.   The  Expression-label 
test  followed  the  practice  trials.   The  subject  read  aloud 
the  list  of  the  five  expression  labels,  then  proceeded 
with  the  affective  face-name  test.   They  were  then  told 
that  the  procedure  on  Test  2  (face-identity)  was  analogous 
to  that  which  they  had  just  completed.   They  read  a  list 
of  all  the  names  they  were  to  see  so  as  to  familiarize 
them  with  the  items  and  correct  any  pronunciation 
difficulties. 
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Results  and  Discussion 

Famous  Face-Identity  Test.   A  repeated  measures  ANOVA 
indicated  that  a  significant  difference  existed  among  the 
means  of  the  three  conditions  (F  =  9.03;  p  <  .001).   Post 
hoc  analysis  using  a  t-test  for  dependent  samples  with  a 
Bonferoni  correction  indicated  that  the  mean  reaction  time 
in  the  Congruent  condition  was  significantly  faster  than 
for  the  Incongruent  condition.   No  other  means  were 
significantly  different.   This  is  consistent  with  the 
findings  of  DeHaan  et  al.  (1987) . 


Table  B-l 

Means  for  the  Control.  Congruent,  and  Incongruent 

Conditions  in  Experiments  B-l  through  B-4 


Experiment  Type 

Experiment  B-l: 
Famous  Faces 
Affective  Faces 

Experiment  B-2 : 
Affective  Faces 

Experiment  B-3 : 

Full-Affective  Faces 
Eyes-Affective  Faces 


Control 
mean  sd 


669  (086) 
596  (057) 


551  (056) 
547  (076) 


Experiment  B-4:   Interference  1 
Affective  Faces        567  (048) 


Condition 
Con 
mean  sd 


648  (097) 
597  (065) 


544  (055) 
541  (062) 


Incon 
mean  sd 


685  (102) 
554  (066) 


582  (038)    601  (047)    539  (036) 


550  (071) 
547  (074) 


560  (065)    588  (058) 


Affective  Face-Name  Test.   A  repeated  measures  ANOVA 
revealed  a  significant  difference  among  the  three 
conditions  (F  =  19.15,  p  <  .0001).   Post  hoc  comparisons 
indicated  no  significant  difference  between  the  Control 
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and  Congruent  conditions.   However,  the  Incongruent 
condition  was  significantly  faster  than  both  the  Control 
and  Congruent  conditions.   This  reflects  response 
facilitation  for  the  Incongruent  condition  rather  than  the 
interference  hypothesized  and  observed  in  the  famous  face 
test. 

Experiment  B-2 

It  seems  possible  that  famous  faces,  because  of  the 
high  degree  of  familiarity  and  the  strong  association  they 
have  with  their  names,  are  processed  more  quickly  and  to  a 
deeper  level  than  affective  faces.   In  this  experiment  the 
pre-word  face  exposure  was  extended  from  500ms  to  1500ms 
and  "catch  trials"  were  instituted  in  an  attempted  to 
facilitate  complete  processing  of  the  affective  facial 
stimuli.   The  "catch  trials"  consisted  of  the  presentation 
of  a  number  at  the  level  of  the  fixation  dot  instead  of  a 
face.   During  these  trials  neither  a  face  nor  a  word 
appeared  and  the  subject  had  to  read  the  number.   If  the 
subject  was  fixating  appropriately,  the  number  would  be 
read  very  quickly;  however,  is  he/she  was  watching  for  the 
word  to  appear,  latency  to  read  the  number  would  be 
considerably  longer.   Thus  it  would  be  possible  to 
identify  subjects  who  were  not  fixating  and  who,  as  a 
result,  might  not  be  fully  processing  the  faces.   Only  the 
Expression-label  test  was  given. 
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Participants 

Participants  for  this  study  were  five  graduate 
students  and  staff  in  the  department  of  Clinical  and 
Health  Psychology  ranging  in  age  from  19  to  33. 

Results  and  Discussion 

A  repeated  measures  ANOVA  again  indicated  the 
presence  of  significant  differences  among  the  condition 
means  (F  =  26.52,  p  <  .0003).   T-tests  revealed  that  the 
Incongruent  condition  was  significantly  faster  than  both 
the  Congruent  and  Control  conditions.   This  is  the  same 
pattern  of  results  achieved  in  the  first  study  with  the 
slight  decrease  in  power  expected  from  the  use  of  such  a 
small  sample. 

Experiment  B-3 

On  thing  which  became  apparent  in  the  course  of  the 
first  two  pilot  studies  is  that  the  reaction  time  tasks 
required  a  degree  of  visual  scanning  which  could  not 
realistically  be  expected  from  normal  elderly  controls 
much  less  right  hemisphere  stroke  patients.   The  following 
experiment  evaluated  a  modification  which  allowed  easy 
viewing  of  the  full  stimulus  complex  (face  and  word) 
within  a  centrally  fixated  field  of  vision.   The 
participants  for  this  study  were  two  male  and  five  female 
graduate  students  and  staff  in  the  department  of  Clinical 
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and  Health  Psychology  with  a  mean  age  of  27.6  years  (sd  = 
3.78)  . 

Stimuli  and  Procedure 

Two  completely  new  sets  of  stimuli  were  created  for 
this  study  using  a  subset  of  faces  from  the  revised 
Florida  Facial  Affect  Test  (FFAT;  Blonder  et_al. ,  1991). 
The  first  set  was  designed  to  be  roughly  equivalent  to  the 
previous  set  in  that  it  used  the  full  face.   The  face  or 
shaded  blank  was  mounted  on  a  black  t-scope  card  with  the 
bottom  edge  of  the  photograph  on  the  horizontal  mid-line 
and  the  top  edge  .5  inches  from  the  top  of  the  card.   The 
words  were  mounted  on  a  separate  black  t-scope  card  with 
their  upper  edge  on  the  horizontal  mid-line  and  were 
printed  in  bold  face  24  point  helvetica  type. 

The  second  set  used  only  the  portion  of  the  faces 
from  just  above  the  point  of  the  nose  to  mid-forehead,  a 
strip  approximately  .5  inches  high.   These  were  mounted 
with  the  bottom  edge  on  the  horizontal  center  line.   The 
words  for  this  set  were  in  the  same  style  as  those  for  the 
full-face  set.   Thus,  for  both  sets,  the  face  (or  eyes) 
was  presented  just  above  central  fixation  and  the  word 
just  below  it. 

The  order  in  which  the  two  tests  were  given  was 
counter-balanced  to  control  for  order  effects.   "Catch 
trials"  were  continued  with  the  numbers  printed  in  the 
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larger  type  and  centrally  mounted.   The  face  were 
presented  for  1500  ms  before  the  word  appeared. 

Results  and  Discussion 

The  analysis  of  variance  indicated  no  significant 
difference  among  the  condition  means  for  either  test. 
Analysis  of  individual  scores  suggested  that  the  results 
were  random  as  no  consistent  pattern,  even  a 
nonsignificant  one,  could  be  discerned.   Clearly,  these 
procedural  modifications  removed  the  influence  of  the 
facial  photograph  entirely.   It  was  evident,  at  this 
point,  that  if  the  goal  of  a  test  which  allowed  scanning- 
free  central  fixation  was  to  be  achieved,  a  modification 
of  the  original  interference  paradigm  would  be  required. 

Experiment  B-4 

To  allow  for  a  single  central  fixation  without 
scanning  the  presentation  of  the  expression  label  followed 
face  offset  rather  than  simultaneously  with  the  face.   The 
task  was  to  read  the  expression-label  as  quickly  as 
possible. 

Participants 

Subjects  in  this  study  were  three  male  and  seven 
female  undergraduates  (mean  age  =  18.9,  sd  =  1.91)  who 
received  course  credit  for  participation. 
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Stimuli  and  Procedure 

The  eyes-only  stimulus  set  used  in  Experiment  B-4  was 
used  again  in  this  experiment.   A  new  set  of  words  in  the 
same  large  type  were  mounted  on  separate  t-scope  cards  in 
the  same  position  as  the  eyes.   The  fixation  dot  was  moved 
so  that  it  was  in  a  position  equivalent  to  the  area 
directly  between  the  eyes.   Thus  fixation  on  the  dot  would 
result  in  full,  undistracted  perception  of  all  stimuli 
without  the  need  to  scan.   The  fixation  dot  appeared  for 
500ms,  followed  by  the  face  or  blank  for  1500ms.   The 
trial  ended  with  the  300ms  presentation  of  the  eyes.   The 
subject  was  instructed  to  read  the  word  as  quickly  as 
possible.   No  "catch  trials"  were  used. 

Results  and  Discussion 

The  repeated  measures  ANOVA  revealed  a  significant 
difference  among  condition  means  (F  =  4.51,  p  <  .02). 
Post  hoc  test  indicated  that  the  Incongruent  condition  was 
significantly  slower  than  the  Control  and  Congruent 
conditions.   The  congruent  condition  was  faster  than  the 
Control  condition  but  the  effect  did  not  reach 
significance. 

Experiment  B-5 

This  experiment  served  to  pilot  test  all  procedures 
specifically  designed  for  this  project  and  as  a 
replication  of  Experiment  4.   Subjects  were  5  male  and  10 
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female  undergraduates  (mean  age  -  20.57,  SD  =  5.21)  who 
earned  course  credit  for  their  participation. 

Stimuli  and  Procedures 

Interference  Tests.   All  indirect  test  stimulus  sets 
were  constructed  such  that  the  fixation  dot,  eyes  of  the 
face,  and  word  were  all  at  the  same  position,  thus 
eliminating  the  need  for  scanning  during  stimulus 
presentation.   All  test  consisted  of  40  trials  (20 
Control,  io  Congruent,  10  Incongruent)  with  5  practice 
trials  preceding  each  test.   No  catch  trials  were  used.   A 
trial  consisted  of  a  500ms  presentation  of  the  fixation 
dot,  followed  by  a  face  or  blank  for  1500ms,  after  which 
the  word  (name)  was  presented  for  3  000ms.   Upon  the 
appearance  of  the  word  the  subject  would  make  a  "yes/no" 
response,  except  for  the  expression  test  in  which  they 
would  read  the  word. 

Decisions  were  based  on  the  following  criteria.   For 
the  Occupational  Stereotype  test,  subjects  were  to  say 
"yes"  if  the  occupational  category  was  an  athletic  job 
(i.e.,  quarterback,  shortstop)  and  "no"  for  any  other 
occupation  (accountant,  doctor,  laborer,  truck  driver) . 
For  the  Personality  Stereotype  test  they  said  "yes"  if  the 
word  described  a  "bad  guy"  (i.e.,  aggressive,  intolerant) 
and  "no"  if  it  described  anyone  else  (kind,  sociable, 
shy) .   Finally,  in  the  Identity  test,  they  responded  "yes" 
when  the  name  presented  was  that  of  a  politician. 
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Three  rating  tests  were  designed  for  this  study.   The 
Occupational  and  personality  stereotype  tests  consisted  of 
10  faces  presented  twice,  once  each  with  its  "correct" 
category  and  "incorrect"  category  as  indicated  by  the 
results  of  the  preliminary  research  (see  Chapter  2) .   The 
Identity  test  consisted  of  10  famous  faces  presented 
twice,  once  with  its  correct  name  and  once  with  the  name 
of  another  person  famous  at  about  the  same  time  but  from  a 
different  occupational  category.   In  all  tests  half  of  the 
faces  were  paired  first  with  the  correct  label  and  half 
with  the  incorrect  label.   The  subject's  task  was  to  rate 
on  a  9-point  Likert  scale  each  face-label  pairing  in  terms 
of  how  well  they  matched.   Specifically,  in  the 
occupational  stereotype  test  they  rated  how  much  they 
thought  the  person  shown  looked  like  he  belonged  to  the 
occupational  category  indicated  (1  =  very  much  no;  9  = 
very  much  yes) .   In  the  Personality  stereotype  test  they 
rated  how  much  they  thought  the  person  shown  would  be 
described  using  the  descriptor  indicated  (again,  1  =  very 
much  no;  9  =  very  much  yes) .   Finally,  on  the  famous  faces 
test,  the  subject  indicated  how  confident  they  were  that 
the  face  and  name  went  together  (1  =  very  confident  no;  9 
=  very  confident  yes) . 

Results  and  Discussion 

Interference  Tests.   Consistent  with  previous  results 
a  repeated  measures  ANOVA  indicated  that  the  Congruent 
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condition  of  the  Identity  test  was  significantly  faster 
than  the  Control  and  Incongruent  conditions  (F  (12)  = 
9.11,  p  <  .004).   However,  no  significant  differences 
occurred  among  the  remaining  tests.   Because  early 
analysis  indicated  this  trend,  the  second  half  of  the 
subjects  were  explicitly  told  to  ignore  the  faces  and 
focus  only  on  the  word  presented.   Trends  in  the  results, 
while  not  significant,  suggested  that  those  subjects 
specifically  told  not  to  pay  any  attention  to  the  faces 
performed  more  in  the  hypothesized  direction.   Based  on 
these  findings  and  discussion  with  DeHaan  (personal 
communication,  February  1990)  it  was  decided  to  reduce  the 
prime  exposure  to  500ms  to  reduce  the  chance  that  the 
effects  of  automatic  processing  being  superseded  by 
conscious  processing.   This  was  found  to  be  important  in 
earlier  work  using  the  "mere-exposure"  paradigm  (Greve  & 
Bauer,  1990) . 

Rating  Tests.   For  each  subject,  mean  ratings  for  the 
correct  face-label  pairing  and  incorrect  face-label 
pairing  were  computed  and  the  mean  incorrect  pairing  score 
was  subtracted  from  the  mean  correct  pairing  score 
producing  a  mean  difference  score.   A  t-test  indicated 
that  the  difference  score  was  significantly  different  from 
0.   All  mean  difference  scores  were  significantly 
different  from  0  (see  Table  B-2)  indicating  that  these 
subjects  could  accurately  discriminate  correct  from 
incorrect  pairings.   Table  B-2  presents  this  data. 
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Table  B-2 Results  of  Experiment  B-5 


Interference  Tests 

Occupation 
Personality 
Affective  Faces 
Famous  Faces 


Rating  Tests 

Famous  Faces 
Occupational 
Personality 


Condition 
Control      Con 
mean  sd    mean  sd 


720  (079) 

701  (083) 

543  (062) 

853  (096) 


730  (091) 

704  (089) 

558  (065) 

805  (088) 


mean 


sd 


Incon 
mean  sd 

736  (099) 

695  (096) 

553  (069) 

863  (089) 


P  < 


4.97 

(1.05) 

17.72 

.0001 

3.66 

(0.97) 

14.10 

.0001 

2.69 

(1.08) 

9.28 

.0001 

Experiment  B-6 

This  experiment  served  to  pilot  the  entire 
experimental  protocol  and  serve  as  the  basis  for  any 
necessary  final  modifications  to  procedures.   Subjects 
were  15  university  undergraduates  who  received  course 
credit  for  their  participation.   The  procedure  for  the 
interference  tests  is  as  described  in  Experiment  5  with  a 
500ms  prime  exposure.   The  following  tests  were 
administered  in  the  following  order:   Occupational  and 
Personality  Stereotype  Interference  tests;  Expression- 
label  Interference  test;  Face-Identity  Interference  test; 
Vocabulary  subtest  of  the  Wechsler  Adult  Intelligence 
Scale-Revised;  Occupational  and  Personality  Stereotype 
Rating  Tests;  Famous  Faces  Rating  Test;  Milner  Test  of 
Facial  Recognition;  Benton  Facial  Recognition  Test;  the 
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five  subtests  of  the  Florida  Facial  Affect  Test  (FFAT) . 
Full  descriptions  of  all  tests  can  be  found  in  Chapter  2. 

Results 

Table  B-3  presents  the  means  and  standard  deviations 
for  scores  on  all  tests.   Performance  of  all  subjects  on 
all  standardized  tests  (i.e.,  WAIS-R  Vocabulary,  Milner 
Faces,  Benton  Faces,  FFAT)  were  well  within  normal  limits. 
The  mean  rating-test  scores  were  converted  to  difference 
scores  as  described  in  Experiment  B-5;  all  were  found  to 
be  significantly  different  from  0  (Occupation:   t  =  14.13, 
p  <  .0001;  Personality:   t  =  9.18,  p  <  .0001;  Famous 
Faces:   t  =  13.73,  p  <  .0001)  indicating  that  the  subjects 
were  all  able  to  accurately  discriminate  correct  from 
incorrect  pairings. 

The  reaction  times  from  the  indirect  tests  were  also 
transformed  so  as  to  yield  a  difference  score.   For  each 
subject  the  mean  and  standard  deviation  for  the  20  RT's  in 
the  Control  condition  were  computed.   Then  each  RT  in  the 
Congruent  and  Incongruent  conditions  was  transformed  to  a 
standard  score  based  on  the  Control  condition  mean  and 
standard  deviation  values.   The  mean  standard  scores  for 
those  two  conditions  were  then  computed  and  the  mean 
Incongruent  standard  score  was  subtracted  from  the  mean 
Congruent  standard  score.   The  mean  group  difference 
scores  were  then  computed  (see  Table  B-3) .   Scores  less 
than  0  indicated  that  the  RT's  for  the  Congruent  condition 
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were  faster  than  for  the  Incongruent  condition  and  the 
converse  was  true  for  scores  greater  than  0.   T-tests 
indicated  that  the  Congruent  condition  was  faster  than  the 
Incongruent  condition  for  the  Personality  and  Identity 
tests.   No  significant  difference  was  noted  for  the 
Occupational  stereotype  test.   However  the  expression  test 
had  a  mean  difference  score  that  was  significantly 
different  from  0  at  alpha  =  .06,  which  suggests  a  trend  in 
the  hypothesized  direction. 


Table  B-3 

Mean  Scores  for  Experiment  B-6 

General  Information 
Age 

Education  (years) 
WIAS-R  Vocabulary  (scaled  score) 

Standardized  Tests 
Benton  Faces 
Milner  Faces 

Facial  Identity  Discrimination  (FFAT) 
Facial  Affect  Discrimination  (FFAT) 
Facial  Affect  Naming  (FFAT) 
Facial  Affect  Selection  (FFAT) 
Facial  Affect  Matching  (FFAT) 

Rating  Tests 

Occupation  Stereotype  Recognition 
Personality  Stereotype  Recognition 
Famous  Faces  Recognition 

Interference  Tests 

Occupation  Interference 
Personality  Interference 
Affective  Faces  Interference 
Famous  Faces  Interference 
(.59)b 


mean 


sd 


18.6  (.91) 
12.6  (.91) 
13.5   (2.6) 


46.7  (1.8) 

8.6  (1.1) 

99.3%  (1.8) 

93.7%  (4.8) 

94.0%  (6.0) 

98.7%  (3.0) 

98.0%  (3.7) 


3.67  (1.0)c 
3.38  (1.4)c 
5.10   (1.4)c 


-.12  (.38) 
-.28  (.38)a 
-.30  (.58) 
-.55 


a:  p  <  .05;  bs  p  <  .01;  c:  p  <  .001;  indicates  the  mean  is 
significantly  different  from  0;  relevant  only  for  the  last 
seven  tests 
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Summary  and  Discussion 

On  the  whole,  the  findings  of  this  pilot  study 
indicated  that  the  undergraduate  subjects  performed  as 
hypothesized.   However,  the  non-significant  results  of  the 
Occupational  Stereotype  and  Expression-label  Interference 
tasks  require  some  explanation.   For  the  Expression-label 
Interference  test,  the  facial  stimuli  consisted  of  the  eye 
portion  of  affective  faces.   The  intensity  of  the  prime 
may  have  been  insufficient  to  cause  an  effect  that  was 
statistically  significant.   Use  of  full  faces  as  primes 
should  solve  this  problem.   On  the  other  hand,  the  failure 
of  the  Occupational  Stereotype  Interference  test  requires 
a  more  complex  explanation. 

The  ratings  of  the  40  to  50  year  old  age  group  formed 
the  basis  of  the  placement  of  a  face  into  a  particular 
occupational  category,  with  agreement  with  the  older  and 
younger  groups  desirable,  but  not  essential  for  the  face's 
use  in  the  stimulus  set.   Thus,  the  category  a  face  was 
placed  into  for  inclusion  in  the  stimulus  set  did  not 
always  agree  with  the  category  into  which  it  was  place  by 
the  younger  group.   This  may  be  one  source  of  error 
contributing  the  current  findings. 

A  second  source  of  error  may  be  in  the  younger 
subject's  lack  of  broad  experience  with  members  of  the 
categories  used  in  this  test.   Less  experience  would 
result  in  weaker  association  between  the  face  and  a 
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semantic  category,  which  would  consequently  reduce  the 
power  of  a  face  to  prime  its  category.   Thus,  it  is  likely 
that  the  results  observed  in  the  younger  group  will  not  be 
predictive  of  the  performance  of  the  primary  group  on 
which  the  faces  were  normed  and  who  with  greater 
experience  with  the  occupational  categories  in  question. 


APPENDIX  C 
STIMULUS  FACES 

This  appendix  contains  examples  of  the  faces  used  in 
the  direct  and  indirect  tasks.   Figures  C-l  through  C-4 
are  examples  of  the  four  occupational  categories  used 
(i.e.,  athlete,  doctor,  accountant,  laborer).   Figures  C-5 
through  C-8  show  examples  from  each  of  the  four 
personality  categories  used  (i.e.,  aggressive,  intolerant, 
kind,  sociable) .   Figures  c-9  through  C-12  are  examples  of 
the  happy,  sad,  angry,  and  frightened  expressions  used  in 
both  the  Expression-Label  Interference  task  and  the  FFAT. 
Finally,  Figures  C-13  through  C-16  are  examples  of  famous 
faces  from  both  the  Politician  and  Nonpolitician 
categories. 
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Figure  C-l.      Laborer. 
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Figure  C-2 .      Accountant . 
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Figure  C-3.      Athlete. 
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Figure  C-4.      Doctor. 
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Figure  C-5.      Kind. 
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Figure  C-6.   Sociable, 
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Wi 


Figure  C-7.   Aggressive. 
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Figure  C-8.      Intolerant 
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Figure  C-9.      Happy, 
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Figure  C-10.      Sad. 
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Figure  C-ll.      Angry. 
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Figure  C-12.      Frightened. 
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Figure  C-13.   John  Kennedy. 
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Figure  C-14.   Lyndon  Johnson. 
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Figure  C-15.      Bob  Hope, 
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Figure  C-is.   Elvis  Presley. 
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